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ABSTRACT 


Two  prehistoric  campsites  on  the  west  side  of  Ei  Paso,  Texas 
were  excavated  in  order  to  mitigate  the  adverse  effects  caused  by 
the  construction  of  the  Keystone  Dam  Highway  Diversion  Channel. 
The  construction  is  part  of  the  El  Paso  Flood  Control  Project 
being  carried  out  by  the  U.S.  Army  Corps  of  Engineers,  Albuquerque 
District.  Keystone  Sites  36  and  37  (41EP496  and  41EP492)  are 
small  lithic  and  ceramic  scatters  located  at  the  eastern  margin  of 
the  Rio  Grande  Valley,  adjacent  to  Interstate  Highway  10.  Both 
sites  functioned  as  short-term  camps  for  the  procurement  and 
processing  of  leaf  succulents,  as  indicated  by  the  presence  of 
large  fire-cracked  rock  roasting  facilities.  The  most  significant 
results  of  the  study  concern  chronology  and  the  roles  played  by 
the  sites  in  relation  to  prehistoric  adaptive  strategies.  A  new 
method  of  obsidian  hydration  was  used  to  obtain  a  large  number  of 
direct  chronometric  dates.  These  were  used  to  evaluate  the  C14 
dates  and  it  was  concluded  that  some  radiocarbon  chronologies  in 
the  El  Paso  area  are  hampered  by  the  effects  of  the  old  wood 
problem.  The  obsidian  results  also  indicate  a  date  of  A.D.  1100- 
1400  for  Site  37  which  had  originally  been  assigned  to  the  late 
Archaic.  Analyses  of  variability  and  distribution  in  the  sites' 
contents  reveal  that  they  may  be  the  result  of  two  different 
mobility  patterns.  Site  36  is  interpreted  as  a  short-term 
logistic  camp  and  Site  37  as  a  short-term  base  camp.  The  late 
date  for  Site  37  argues  for  the  existence  of  a  generalized,  highly 
mobile  adaptive  strategy  at  roughly  the  same  cime  as  more 
sedentary  Pueblo-based  strategies. 


PREFACE 


It  is  unusual  in  archaeology  when  che  research  results  from  a 
single  project  have  the  potential  to  change  the  way  that 
archaeologists  interpret  the  archaeological  record  of  an  entire 
region.  Yet  this  is  the  way  archaeology  should  proceed.  The 
results  of  each  new  project  should  inform  subsequent  thinking.  It 
is  the  case,  however,  that  archaeological  research  and 
particularly  that  brand  of  archaeology  known  as  cultural  resources 
management  rarely  brings  to  the  attention  of  the  discipline 
results  that  alter  interpretive  frameworks  in  the  rapid  fashion 
that  the  pace  of  work  and  dollars  spent  might  indicate.  It  is 
instead  a  slow  and  incremental  process,  additive  in  a  way  that 
often  obscures  the  pattern  of  developing  ideas  about  how  people  in 
the  past  adapted  on  the  landscape.  Such  both  is  and  is  not  the 
case  with  the  following  report. 

David  Carmichael  has  used  the  opportunity  provided  by  the 
contract  with  the  Corps  of  Engineers  to  satisfy  the  federal 
cultural  resources  requirements  and  to  perform  state-of-the-ar c 
archaeological  research.  Both  of  these  accomplishments  are  of 
equal  significance  since  the  methods  and  scope  of  work  outlined  in 
the  proposal  submitted  to  the  Corps  of  Engineers  by  the  Cultural 
Resources  Management  Division  built  upon  several  years  of  prior 
research  and  fieldwork  in  the  area.  The  fieldwork  conducted  by 
Carmichael,  however,  realized  the  goals  of  the  research  design  in 
a  variety  of  unexpected  ways. 

One  of  the  most  significant  contributions  of  the  work  at  the 
Keystone  sites  has  been  the  identification  of  a  previously 
unrecognized  portion  of  the  regional  adaptive  pattern.  This 
pattern,  based  on  high  levels  of  residential  mobility  and  a 
presumed  reliance  on  hunted  and  gathered  resources,  has  particular 
importance  since  it  occurred  during  the  latter  periods  of 
prehistory,  at  a  time  when  culture  historical  reconstructions  for 
the  area  suggest  that  populations  were  living  in  a  settled  village 
way  of  life.  Our  perceptions  of  this  "traditional  wisdom"  are  now 
changed  and  future  work  in  the  region  will  focus  on  describing  and 
explaining  this  new  aspect  of  the  Jornada  adaptive  pattern  in  more 
de  ta il . 

The  field  methodology  Carmichael  used  to  identify  the 
archaeological  evidence  of  this  pattern  is  also  significant. 
Using  a  carefully  designed  sampling  scheme  augmented  by  proton 
magnetometer  surveys  and  the  judicious  use  of  power  equipment, 
Carmichael  identified  the  remains  of  numerous  pit  structures.  Due 
to  the  nature  of  these  structures  and  the  depositions! 
characteristics  of  the  Keystone  sites,  remains  of  these  dwellings 
were  difficult  to  define.  Were  it  not  for  the  use  of  the  backhoe 
to  cut  slit  trenches  it  is  certain  that  evidence  of  these 
ephemeral  structures  would  have  gone  unnoticed.  Consequently,  the 
use  of  the  backhoe  and  the  careful  interpretation  of  the 


stratification  as  exposed  in  the  trenches  is  in  large  part 
responsible  for  the  findings  presented  here. 

Also  of  note  is  Carmichael's  use  of  obsidian  hydration  dating 
to  provide  chronometric  estimates  of  antiquity  for  the  Keystone 
sites.  As  his  discussion  makes  clear,  this  dating  technique  is 
based  on  the  induced  hydration  method  and,  consequently,  is 
sensitive  to  source-specific  variability  in  the  composition  of 
obsidian  and  to  local  environmental  conditions.  It  is  only  fair 
to  point  out,  however,  that  in  some  respects  the  technique  is 
still  experimental.  Questions  about  rate  development, 
variability  in  paieoclimatic  conditions  (especially  past 
temperature  regimes)  and  replicability  of  results  between 
laboratories  remain  to  be  answered  more  completely.  Moreover,  the 
obsidian  dates  are,  in  a  few  cases,  in  conflict  with  radiocarbon 
age  determinations.  I  believe  Carmichael  has  adequately  accounted 
for  such  discrepancies,  however,  by  citing  the  problems  of  "old 
wood"  in  desert  environments.  The  site  dating  based  on  obsidian 
is  internally  consistent  and  correlates  well  with  other  data  from 
the  sites.  Consequently,  I  believe  the  results  of  obsidian  dating 
mark  a  tentative  step  forward  in  dating  the  occupation  spans  of 
open  sites  (normally  devoid  of  organic  materials)  in  the  Jornada 
region. 


As  we  move  toward  a  better  understanding  of  prehistoric 
cultural  developments  in  Jornada  region,  I  believe  the  work  done 
at  the  Keystone  sites  will  mark  an  important  change  in  our 
perceptions  about  the  nature  of  human  adaptive  diversity.  Much  of 
what  was  realized  in  archaeological  data  from  the  Keystone  sites 


was  presaged  theoretically  in  a  few  prior  publications.  It  is 
gratifying  to  see  that  cultural  resource  management  studies  can 


contribute  to  the  discipline  in  such  a  fundamental  manner. 


Steadman  Upham 
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CHAPTER  1 


INTRODUCTION 


Proj ecc  background 

This  report  presents  the  results  of  archeological 
investigations  at  two  prehistoric  campsites  located  within  the 
western  limits  of  the  city  of  El  Paso,  Texas  (figure  i.J.  Tne 
work  was  undertaken  by  the  Cultural  Resources  Management  Division 
iCRMUJ ,  New  Mexico  State  University,  in  response  to  U.S.  Army 
Corps  of  Engineers,  Albuquerque  District,  solicitation  DACW4/-83- 
k-OU22.  Tne  scope  of  work  is  designed  to  mitigate  the  effects  on 
cultural  resources  caused  by  construction  of  the  Highway  Diversion 
Channel  associated  with  Keystone  Dam. 

The  Keystone  Dam  and  Highway  Diversion  Channel  are  parts  of 
tne  El  Paso  Flood  Control  Project  designed  to  provide  protection 
against  runoff  from  the  Franklin  Mountains.  Keystone  Dam  wifi 
receive  runoff  from  directly  upslope  and  additional  flow  will  be 
diverted  to  it  trom  drainages  to  the  south.  Tne  Highway  Diversion 
Cnannei  will  extend  north  from  Suniand  Park  Drive,  paralleling 
Interstate  1U,  entering  the  dam  via  an  existing  arroyo  at  the 
north  edge  of  the  study  area.  Tne  project  area  is  located  between 
Interstate  1U  and  the  Coronado  Hills  Subdivision  as  shown  in 
Figure  2.  The  reader  will  note  the  relationship  of  the  planned 
diversion  channel  and  tne  locations  of  Keystone  Sites  3b  and  37. 
Tne  investigation  and  interpretation  of  these  two  sites  is  the 
subject  of  this  report. 

Tne  sites  are  located  within  .7  km  of  each  other  along  the 
east  margin  of  the  Rio  Grande  Valley  (Figure  1).  They  are 
situated  near  the  lower  edge  of  a  series  of  gravei  ridges 
extending  toward  the  river  from  the  Franxlin  Mountains.  These 
ridges  have  been  truncated  by  the  construction  of  Interstate  1U 
which  runs  immediately  to  the  west  of  both  sites  (Figure  2).  Tne 
other  Keystone  Sices  studied  previously  (u'Laughlin  19S0;  Fields 
and  Gerard  19d3)  are  located  just  west  of  the  highway  on  lower 
elevation  ridges  and  on  the  edge  of  the  Rio  Grande  floodplain.  A 
more  detailed  discussion  of  the  site  locations  is  presented  in 
Chapter  b  ot  the  report. 

The  excavations  of  Keystone  Sites  3b  and  37  (41EP49b  and 
41EPh92;  are  only  the  latest  in  a  series  of  archeological 
investigations,  extending  back  to  I  9  7b,  related  to  the 
construction  of  flood  control  facilities  in  the  immediate  area. 
Previous  work  lias  been  directed  at  the  excavation  of  Keystone 
Sites  12,  33  and  34;  the  results  of  those  studies  are  briefly 
summarized  in  Chapter  2.  They  have  contributed  significantly  to 
our  understanding  of  archeological  variability  in  the  El  Paso 
area,  particularly  as  it  relates  to  the  remains  of  mobile 
populations  from  the  Archaic  period.  Since  Sites  3b  and  37  date 
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Co  a  Lacer  time  period  they  cannot  be  viewed  as  being  systemicaliy 
reiated  to  the  previously  investigated  sites.  Nevertheless,  the 
body  ot  data  resulting,  as  a  whole,  from  the  Keystone  Dam 
investigations  consists  largely  ot  information  on  the  deposition 
ot  cultural  materials  in  the  context  of  mobile  adaptive  strategies 
trom  various  time  periods. 

Tne  recovery  of  important  problem-oriented  data  in  the 
context  of  the  Keystone  Dam  construction  has  been  fostered  by  the 
application  of  a  progressive  view  of  tne  role  played  by  contract 
archeology  within  the  discipline  at  large.  Beck.es  (1977:217>  has 
observed  that  in  the  past,  speciric  cultural  resource  management 
1CRM7  goals  have  not  been  responsive  to  archeological  research 
orientations  in  che  area.  It  is  no  longer  acceptable  to  consider 
CRM  archeology  as  analytically  separate  from  the  rest  of  the 
discipline.  CRM  research  undoubtedly  accounts  tor  the  majority  of 
archeology  presently  conducted  in  this  country.  In  light  of  the 
resultant  impact  on  the  nonrenewable  resources  ot  the 
archeological  record,  contract  archeology  must  be  justifiable  in 
terms  ot  needs  defined  by  the  project  sponsor  and  the  archeologi¬ 
cal  community.  In  other  words,  data  collection  and  analysis 
should  result  from  problem-oriented  research  designed  in  response 
to  current  archeological  issues.  For  the  most  part,  research  at 
Keystone  Dam,  including  this  study,  has  been  responsive  to  this 
approach  and  the  Army  Corps,  Albuquerque  District,  is  to  be 
commended  tor  soliciting  interpretive  reports  which  go  beyond 
simple  descriptions  of  tne  fieldwork  accomplished. 


be ope  of  Project  and  Overview  or  Results 

The  planned  construction  of  the  Highway  Diversion  Channel 
was  expected  to  destroy  10U  percent  ot  Site  ib  and  db  percent  of 
Site  ii.  Following  u'Laughlin's  (1980:248)  recommendations,  the 
Array  Corps  requested  complete  mitigation  of  both  sites.  Available 
information  on  the  sites  suggested  they  were  both  low  density 
iitnic  scatters  covering  5  00  0  and  /ODD  square  meters, 
respectively.  Both  sites  had  between  five  and  ten  fire-cracked 
rock  features  exposed  on  the  surface  and  small  amounts  of  ceramics 
were  recorded  near  these  features  on  Site  3b.  Both  sites  had  been 
disturbed  by  wind  erosion  and  off-road  venicle  traffic  and  it  had 
been  estimated  that  cultural  deposits  would  only  be  about  2D  cm 
deep  f  RFP:  /  a  ). 

The  mitigation  plan  called  for  in  the  RFP  elaborated  upon 
the  recommendations  stemming  from  O'Laughlin's  investigations 
( 1 980 : 24 / -2491.  Field  investigations  were  to  include  four  basic 
tasks:  site  mapping,  surface  collection,  systematic  subsurface 
test  excavation  and  controlled  hand  excavation  of  features. 

Fieldwork  was  initiated  on  December  12,  1983,  and  was 
origin, illy  scheduled  to  be  completed  within  six  weeks.  Because  of 
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delays  due-  to  sitt  vandalism  and  additional  excavation  prompted  by 
the  discovery  or  unexpected  teatures,  the  period  of  fieldwork 
extended  through  flarcn  id,  Surtace  activities  included  site 
mapping,  proton  magnetometer  survey,  piece  plotting  or  artifact 
distributions  and  surtace  collection.  Testing  and  excavation 
units  consisted  or  a  combination  of  random,  systematic  and  judge¬ 
mental  nand  excavations  as  well  as  backhoe  trenenes.  Tne  details 
ot  these  teenniques  and  the  sampLing  designs  through  which  they 
were  applied  are  discussed  in  Chapter  4. 

The  results  of  our  field  investigations  had  been  unexpected 
but  they  are  arch'ologicaliy  very  interesting.  The  analysis  ot 
these  two  visualLy  uninspiring  campsites  has  provided  significant 
new  information  concerning  the  range  ot  variability  in  the  local 
archeological  record.  The  results  are  theoretically  interesting 
since  they  challenge  some  aspects  of  the  conceptual  frameworks 
which  have  traditionally  been  used  to  assign  meaning  to  the 
archeological  record.  The  most  significant  results  of  this  study 
can  be  summarized  within  the  following  topical  areas:  1)  evalua¬ 
tion  of  field  methods  in  relation  to  the  recovery  of  features,  2) 
identification  of  another  variety  of  short-term  hut  or  shelter,  a 
feature  type  which  has  only  recently  been  recognized  in  the  local 
archeological  record,  2)  development  of  improved  chronological 
control,  4)  detailed  intrasite  distributional  analysis  and  5) 
evidence  for  a  mobile  adaptive  strategy  relatively  late  in  time, 
'these  topics  are  briefly  outlined  below. 

1)  The  cultural  deposits  were  found  to  be  deeper  than  had 
been  anticipated  and,  in  spite  of  evidence  for  extensive  erosion 
at  the  sites,  many  features  were  identified  which  lacked  surface 
indications.  Eighteen  and  OU  fire-cracked  rock  features  were 
recorded  at  Sites  16  and  17,  respectively.  This  finding  argues 
the  need  for  a  reassessment  of  our  general  archeological 
expectations  ot  surtace  sites  in  similar  settings.  It  is 
noceworthy  that  the  careful  use  of  mechanical  equipment  played  an 
important  role  in  the  successful  documentation  of  subsurface 
features. 

2)  Even  more  significant  is  the  identification  of  at  least 
16  shallow  pit  structures.  This  group  of  features  constitutes  one 
ot  tile  largest  sets  (along  with  Keystone  llj  of  non-pueblo 
structures  reported  from  a  single  site  in  the  southern  New  Mexico- 
west  Texas  region.  The  features  are  small  shallow  depressions 
probably  representing  the  remains  of  wikiups  or  similar  short-term 
shelters.  Mucn  cf  the  body  of  the  report  involves  the 
presentation  and  discussion  of  data  on  these  structures.  They 
provide  a  substantial  addition  to  the  recorded  range  in 
variability  among  prehistoric  features  in  the  region. 

2)  Careful  feature  excavations  have  provided  a  total  ot  06 
samples  for  chronometric  dating,  making  these  two  sites  among  the 
best  dated  in  the  hi  Paso  area.  The  induced  hydration  technique 
ot  obsidian  dating  was  applied  to  4  samples  from  Site  06  and  17 


t  rom  Sice  37.  This  relatively  new  technique  avoids  some  ot  the 
problems  associated  with  older  methods  because  it  provides  source- 
specific  hydration  rates  tor  each  of  the  three  distinct  source- 
groups  identified  at  the  sites.  Since  the  hydration  rates  are 
determined  experimental  iy,  the  dates  are  independent  measures  oi 
artifact  age,  requiring  no  calibration  with  other  chrononetrn 
techniques.  In  addition,  the  two  sites  yielded  five  and  ten 
radiocarbon  determinations,  respectively.  Neither  site  dates  to 
the  Archaic  period  as  had  been  suggested  by  earlier  studies.  Site 
3b  dates  to  about  A.D.  6UU-SUU ,  well  within  the  early  Formative 
Mesiila  phase.  Sice  0/  was  occupied  later  and  over  a  longer 
period  of  time,  with  dates  ranging  from  about  A.D.  IU50-135U. 
Detailed  information  on  the  dating  methods  used  and  the  results  of 
the  chronological  analyses  are  presented  in  Chapter  11. 

4)  Intrasite  patterning  among  artifacts  and  tenures  has 
been  investigated  through  the  use  of  computer  mapping  techniques 
and  multivariate  statistical  procedures.  At  both  sites,  artifact 
associations,  density  distributions  and  feature  distributions  all 
indicate  functional  partitioning  ot  space  by  the  prehistoric 
occupants.  A  basic  dichotomy  is  identified  between  low  intensity 
special  use  space  around  the  site  periphery  and  higher  intensity 
use  space  occurring  in  more  central  locations;  the  pattern  is  best 
developed  at  Site  1/.  The  identification  and  interpretation  ot 
within  site  patterning  ts  discussed  in  Cnapter  10. 

5;  The  relatively  late  dates  obtained  from  Site  37  are 
perhaps  the  most  interesting  finding  of  the  project  because  the 
short-term  pit  structures  appear  to  have  been  contemporaneous  with 
nearby  Do?fa  Ana  and/or  Ei  Paso  phase  pueblos.  However,  Site  3/ 
does  not  closely  resemble  most  other  sites  in  the  region  which 
have  been  assigned  to  the  Pueblo  phases.  This  raises  the 
provocative  question  of  what  type  of  adaptive  strategy  may  be 
represented  by  Keystone  Site  37.  it  is  suggested  that  the  remains 
couid  have  been  produced  by  groups  employing  a  strategy  involving 
high  levels  of  seasonal  mobility.  Data  relating  to  this  issue  are 
dealt  with  in  Chapters  /,  d ,  9  and  13. 


Organization  o 1  the  Re  port 

The  report  is  divided  into  tnree  main  sections  covering  the 
background,  Investigation  Results,  and  Discussion  and 
Interpretation.  The  background  materials,  contained  m  Chapters  I 
through  b,  include  discussions  ot  previous  research,  the  research 
design,  field  methods  and  the  environmental  context.  Chapters  b 
through  11  are  devoted  to  the  presentation  of  data  resulting  from 
Lius  study.  included  in  this  section  are  evaluations  ot  the 
various  data  recovery  techniques,  chrono Log ic a  1  analyses,  spatial 
analyses,  descriptions  ot  features  and  discussions  ul  the  lithic 
and  botanical  analyses.  The  final  section  of  text,  Chapters  id 
and  I  i,  consists  of  interpretations  resulting  from  the  analysis  ol 
activity  patterning,  site  structure  and  regional  settlement 


CHAPTER  2 


PREVIOUS  RESEARCH 


The  Keystone  Dam  project  area  is  part  of  the  region  inclu.u 
in  the  Jornada  Branch  of  the  Mogollon  area  (Corley  19bb;  Lehme 
194d;.  Compared  to  otner  parts  of  the  Southwestern  United  Star 
areas  lying  within  the  Jornada  Brancn  have  received  relative! 
little  attention  from  archeologists.  The  Jornada  region  lias  o;  !■ 
been  conceptualized  as  having  been  marginal  to  the  better-stud  i . 
cultural  developments  elsewhere  in  the  Southwest.  Thus  viewed 
a  marginal  area,  the  Jornada  Mogollon  attracted  1  i  t  t  . 
protessional  attention  until  the  recent  implementation  ot  cuiur 
resource  management  policies. 

In  the  last  decade,  the  Jornada  area  has  been  the  focus 
increasing  attention  from  archeologists,  largely  in  response  i 
developments  undertaken  by  the  U.S.  Army  and  other  government! 
agencies.  Even  so,  our  understanding  of  the  archeological  recoi 
lags  behind  other  areas  of  the  Southwest  where  chronologies  a.i 
the  range  in  site  variability  are  better  known.  This  sectic 
contains  a  brief  overview  of  research  conducted  in  the  reg i 
relevant  to  the  present  study.  It  is  followed  by  a  summary  of  ti 
prehistoric  sequence  generally  applied  in  the  Jornada  area,  and 
discussion  of  problems  generated  by  the  tradition.! 
conceptualization  ot  that  sequence.  The  latter  part  ot  in 
chapter  consists  of  a  review  of  previous  work  conducted  as  part 
the  Keystone  Dam  project  and  an  examination  of  the  results  wn ; 
are  relevant  to  the  present  study. 


History  ot  Research  in  the  Jornada  Area 


The  earliest  archeological  research  in  the  study  area  d.i ; 
to  the  192Us  and  1930s.  During  this  period  a  vane  tv 
researchers  conducted  excavations  directed  at  the  recovery 
perishable  materials  from  caves  and  rockshelters  in  the  Hueco  . 
Guadalupe  Mountains  (Alves  1930,  1932;  Ayer  193b;  Bryan  ii. 

Conkling  1932;  Cosgrove  1947;  Howard  1432;  Roberts  19/9,/.  In. 
investigations  provided  the  initial  documentation  for  preen:  n 
and  early  Formative  materials  in  the  area  but  were  imoi'S:.  :  r  • 
limited  by  their  bia-  for  only  one  class  of  site  type. 

Other  investigations  during  the  same  period  focused  on  ; 
survey  and  testing  of  sites  in  the  Tularosa  Basin,  Hueco  B"  '  ■ 
Rlo  Grande  Valley  and  Jornada  del  Muerto  (.Alves  19  5  i  ,  O 
Chapman  192b;  Crimmins  1929;  ERAS  19bb;  Sayles  193b;  Stubbs  i '• 
Vermillion  1  9  391.  Early  attempts  at  synthesizing  and  cl.issi  !  \  i 
the  finds  mentioned  in  the  descriptive  reports  were  undertaken 
Stallings  (1932;  and  Mera  (193d,  1943).  It  is  not  unexpected  :i 


archeological  remains  from  south-central  New  Mexico  and  west  Texas 
were  classified  within  the  Basketmaker-Pueblo  framework  based  on 
the  better  studied  Anasazi  materials  to  the  north.  The  concep¬ 
tualization  of  the  Jornada  area  as  being  peripheral  or  marginal  to 
neighboring  Pueoioan  developments  begins  at  this  time.  The 
effects  this  notion  has  had  on  archeologists'  perception  and 
expectations  for  this  region  have  persisted,  in  varying  degrees, 
up  to  the  present. 

Based  on  excavation  and  survey  work  carried  out  during  the 
early  1940s  Lehmer  (1948)  defined  the  Jornada  Branch  of  the 
Mogolion.  The  resultant  phase  sequence,  discussed  below,  still 
provides  the  basic  chronological  framework  for  research  on  the 
Formative  period  in  this  region.  Only  recently  have  the  form  and 
content  of  the  phase  categories  been  questioned  or  revised  by  some 
researchers . 

Following  this  early  period  of  activity,  the  Jornada  appears 
not  to  have  attracted  much  professional  interest.  Sporadic  re¬ 
search  efforts  were  directed  primarily  at  the  description  of 
Formative  sites  (Hammack  n.d.,  19bl;  Holden  1952;  Kelley  1966; 
McCiuney  19bi;  Schaafsma  n.d..).  In  the  El  Paso  area,  most  work  in 
the  1950s  and  60s  was  conducted  and  published  by  the  El  Paso 
Archeological  Society,  and  these  efforts  were  also  directed  at  the 
description  of  large  Formative  sites.  The  publications  of  the 
society  represent  a  significant  proportion  of  the  published  data 
available  for  the  El  Paso  area. 


Most  of  the  professional  research  in  the  Jornada  area  has 
been  accomplished  since  1970,  largely  in  response  to  cultural 
resource  management  concerns.  Several  extensive  surveys  have  been 
conducted  in  the  context  of  planning  and  field  training  exercises 
at  Fort  Bliss  (Beckes  19/7;  Whalen  1977,  1978,  1980;  Skelton  et 
al.  1981;  Carmichael  1983a).  Additional  smaller  surveys  have  been 
implemented  on  other  public  lands  (.Wimberly  and  Eidenbach  19/7; 
Way  19/7;  Lord  1980;  Eidenbach  and  Wimberly  1980,  Eidenbach  1983; 
Hi i ley  ec  al.  1982;  Duran  1982;  Hester  1977;  Laumbach  1982). 
Small  clearance  surveys  and  excavations  provide  more  detailed 
data,  but  coverage  is  spotty  relative  to  survey  data  (O'Laughiin 
1979,  1980;  Kegiey  1980;  Moore  and  Bradley  1980;  Hard  1983;  Batcho 
1 9 8 ^ b ;  Fields  and  Girard  19837.  One  notable  pattern  in  most 
recent  work  has  been  an  emphasis  on  the  study  of  the  floors  of 
desert  basins.  Very  few  reports  have  been  generated  regarding  the 
archeology  of  mountain  ranges  in  the  area,  but  the  available 
evidence  suggests  that  mountains  were  more  important  than  would  be 
indicated  by  the  present  data  base  (HSR  1973;  Bohrer  1980; 
Carmichael  1982;  Stuart  and  Farweil  1983;  Harriil  1980;  Ravesloot 
and  Spoerl  1984).  Similarly,  with  relatively  few  exceptions 
(O'Laughiin  19/7,  1980,  1981;  Foster  et  al.,  1981;  Greiser  1973; 
Kauffman  1984;  Carmichael  and  Eisasser  1984),  the  study  of  the  Rio 
Grande  Valley  has  been  neglected. 
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Although  the  last  tea  years  have  seen  a  great  increase  in 
tne  amount  of  archeological  research,  there  still  exists  in  the 
Jornada  area  an  Imbalance  in  the  kinds  of  data  which  have  been 
recovered.  As  LeBlanc  and  Whalen  t  i  y  ciU  J  note,  research  in  the 
Jornada  is  heavily  dominated  by  survey  projects.  Very  little 
analysis  of  excavated  data  has  been  done  compared  to  nearby 
regions  containing  Anasazi  and  Western  Mogoilon  materials.  For 
this  reason,  excavation  projects,  like  those  associated  with  the 
construction  of  Keystone  Dam,  take  on  added  signir icance.  Almost 
every  new  excavation  provides  improved  chronological  control  and 
insighcs  regarding  tne  meaning  of  archeological  variability  as 
recorded  in  survey  data.  Specific  contributions  made  by  previous 
Keystone  investigations  are  discussed  below. 

Regional  Culture  History 


As  a  background  to  this  study  it  is  useful  to  consider  the 
developmental  sequence  normally  applied  to  the  prehistoric  record 
of  tne  soutnern  Jornada  area.  The  archeological  continuum  is 
subdivided  into  developmental  stages  such  as  Paleoindian,  Archaic 
and  Formative.  Although  designed  to  reflect  sociocultural 
variability,  these  taxa  usually  carry  temporal  connotations  as 
well.  it  is  this  iatcer  characteristic  of  the  sequence  which  has 
led  to  some  of  its  conceptual  limitations,  as  discussed  herein. 


Paleoindian  Period 

The  earliest  well-documented  archeological  remains  in  the 
Southwest  are  assigned  to  the  Paleoindian  Period,  dating  between 
U,0UU-«,0U0  years  ago.  Late  Pleistocene  climates  were  wetter  and 
cooler  than  at  present  and  southern  New  Mexico  and  west  Texas 
probably  supported  large  areas  of  savanna  or  open  woodlands 
associated  with  heavily  forested  mountains.  Numerous  lakes  and 
permanent  streams  attracted  a  wide  variety  of  large  game  animals 
which  were  exploited  by  prehistoric  groups. 

Tne  distinctive  Paleoindian  stone  tool  assemblages,  contain¬ 
ing  finely  made  lanceolate  spear  points,  are  generally  thought  to 
be  indicative  of  adaptations  specialized  for  the  hunting  of  large 
game  by  small  bands  of  highly  mobile  hunters.  Paleoindian 
materials  are  generally  comparable  over  wide  areas  of  the 
continent,  but  the  earliest  of  these  assemblages,  characterized  by 
Clovis  points,  is  rather  poorly  represented  in  south  central  New 
Mexico.  isolated  Clovis  points  have  been  reported  along  the  Rio 
Grande  Valley  and  in  the  southern  Tularosa  Basin  IHarkey  1981; 
Krone  lV/b),  and  at  least  two  sites  are  known  from  the  general 
area.  These  occur  near  Mockingbird  Gap,  190  km  to  the  north 
1  Weber  and  Agogino  19b8)  and  on  a  site  in  Rhodes  Canyon  on  the 
northeast  side  of  the  Ban  Andres  Mountains  (Eidenbach,  198J). 
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The  earliest  materials  documented  in  the  immediate  area  are 
those  of  the  Foisora  complex,  as  identified  by  the  presence  of 
distinctive  fluted  points.  The  assemblages  have  been  dated 
elsewhere  to  the  range  of  about  11,300-10,000  years  ago  (Wheat 
197 £).  Several  types  of  sites  are  probaoly  assignable  to  tne 
period.  Kill  sites,  butchering  stations,  and  other  types  of 
procurement  loci  are  found  associated  with  ancient  ponds  and 
lakebeds  (Judge  and  Dawson  1972;  Beckes  19/7;  Carmichael  1983a; 
Hilley  ec  ai.  19827.  Some  of  these  sites  cluster  in  areas  which 
may  have  been  used  for  short-term  base  camps  (Russell  1968;  Krone 
19/3).  Additional  staging  areas,  or  logistical  camps,  may  be 
identified  in  the  canyons  and  foothills  adjacent  to  major  mountain 
ridges,  as  in  Fillmore  Pass  and  Rhodes  Canyon  (Carmichael  1983a; 
Eidenbach,  1983).  Several  caves  in  the  region  probably  were 
occupied  during  this  period  (Bryan  1929;  Conkling  i9j2;  Howard 
1932;  El  Paso  Archaeological  Society  files),  but  these  sites  are 
pooriy  documented.  The  distribution  of  Folsom  sites  suggests  a 
highly  mobile  hunting  and  gathering  strategy. 


This  pattern  continued  on  into  late  Paleoindian  times  when  a 
more  diverse  set  of  lithic  traditions  is  defined  on  the  basis  of 
points  from  the  La t e r a 1 1 y- t hi nned  (Midland,  Plainview), 
Constricted  Base  {.Agate  Basin,  Hell  Gap),  and  Indented  Base  Series 
(Firstview,  Cody  Complex).  These  are  collectively  known  as  the 
Plano  tradition  and  are  da.  1  from  about  10,500-8,000  BP  (Wheat 
19/2;  Cordell  19/9).  Aside  from  cnanges  in  projectile  point 
manufacture,  the  assemblages  are  similar  to  those  found  on  Folsom 
sites.  Sice  d l s t r i Dut ions  and  densities  are  also  similar,  with 
pernaps  more  emphasis  on  the  use  of  permanently  watered  areas 
(Judge  and  Dawson  19/2;  Carmichael  1983a).  This  change  may  be  due 
to  the  onset  of  a  gradual  drying  trend  which  continued  into  the 
Archaic  period.  Big  game  hunting  is  still  the  suggested  subsis¬ 
tence  base,  but  there  is  evidence  for  increasing  specialization 
using  laDor- intensive  hunting  techniques  involving  larger  social 
groups  (Wheat  19/27.  Locally,  the  only  Plano  sites  known  are 
camps  found  in  locations  similar  to  those  recorded  tor  Folsom 
sites  (Everitt  and  Davis  1974;  Russell  1968).  Kauffman  (19847 
recencLy  documented  a  late  Paleoindian  component  on  a  campsite  in 
southeast  El  Paso.  it  is  in  a  valley  margin  setting  similar  to 
the  Keyscone  area  so  it  is  possible  that  Paleoindian  groups 
exploited  the  present  study  area  as  well. 


Arch. nc  Period 


The  Lengthy  Archaic  period  is  generally  dated  to  about 
8,000-2 ,000  BP,  aLthough  both  the  beginning  and  closing  dates  are 
matters  of  dehute  (.Stuart  and  Gauthier  1961;  Beckett  1979).  Post- 
Pleistocene  drying  trends  produced  an  essentially  modern  climate 
regime  by  the  Middle  HoLocene  (8,0017-4 ,0UU  BP)  (Van  Devender  and 
Spaulding  1979).  Prehistoric  occupations  of  this  period  adapted 
to  desert  grassland  and  desert  scrub  resources,  and  to  increased 
spatial  and  seasonal  variability  in  key  resources. 


This  was  accomplished  through  the  development  of  patterns  of 
seasonal  mobility  keyed  into  the  availability  of  natural 
resources.  Increasing  variability  in  projectile  point  styles 
suggest  that  regionalization  may  have  been  an  associated  develop¬ 
ment  (.Taylor  1964;  Jennings  1964;  Winters  19b9).  Nevertheless, 
social  groups  were  still  probably  organized  at  the  family  and  band 
Level  with  a  hign  degree  of  residential  mobility. 

Relatively  little  is  known  about  the  earliest  Archaic 
adaptations  due  to  a  lack  of  materials  from  the  Early  Holocene. 
However,  by  about  /,000  BP  increasing  numbers  of  people  were 
involved  in  seasonal  subsistence  rounds.  Archaic  sites  recorded 
in  the  area  reflect  the  use  of  a  wider  range  of  topographic 
settings  (i.e.,  resource  zones)  than  is  known  for  Paieoindian 
times  (Carmichael  196J). 

An  emphasis  on  seed  gathering  is  often  considered  to  be  a 
hallmark  of  tne  Archaic  period.  In  Fresnai  Shelter  alone,  the 
remains  ot  ii  food  plants  have  been  identified  (Human  Systems 
Research  1972).  Variations  in  the  spatial  and  seasonal  availabil¬ 
ity  ot  these  species  would  contribute  to  the  patterns  of  rauoility 
developed  during  the  period.  As  part  of  this  pattern,  scheduling 
ot  procurement  activities  was  probably  accomplished  by 
partitioning  the  environment  on  the  basis  of  available  resources. 
Thus,  within  a  logistical  settlement  strategy,  many  sites  can  be 
expected  to  reflect  the  exploitation  of  discrete  resource  zones. 

It  appears  that  such  a  pattern  emerges  in  the  study  area 
during  the  Archaic  period.  As  might  be  expected  for  a  broad- 
spectrum  economy,  a  number  ot  different  site  types  are  known, 
distributed  over  a  wide  range  of  topographic  settings.  However, 
due  to  the  seasonal  limitations  on  specitic  resource  zones,  the 
vast  majority  of  these  sites  can  be  viewed  as  short-term  camps. 

In  the  Tuiarosa  Basin,  dispersed  camps  containing  quantities 
of  groundstone  probably  reflect  the  use  of  mesquite  and  a  variety 
ot  annuals  (Brethauer  197B;  Carmichael  19B1;  Eidenbach  and  Wimber¬ 
ly  I960).  Specialized  agave  processing  camps  probably  date  to  the 
late  Archaic  in  the  Guadalupe  Mountains  (Katz  and  Katz  19/9; 
Applegarth  19/b)  and  adjacent  to  the  Sacramento  and  Franklin 
Mountains  (Beckes  19//;  O'Laughiin  I960).  The  archeology  of 
mountain  zones  is  poorly  known  in  this  region,  but  there  are 
indications  that  these  upland  areas  were  important  for  hunting 
during  the  Archaic  (O'Laughiin  19/7;  Human  Systems  Research  19/2, 
19/J;  Carmichael  1962). 

In  contrast  to  these  short-term  procurement  camps  are  the 
sites  representing  longer-term  occupations.  Fresnai  Shelter  and 
Keystone  Dam  Site  ii  can  be  interpreted  as  season.il  base  camps 
reflecting  early  summer  and  fail,  and  winter  occupations,  respec¬ 
tively.  Long-term  residence  is  indicated  by  the  ccumulation  of 
extensive  trash  deposits,  the  maintenance  of  living  floors,  and  by 


che  relative  lack  of  groundstone  tools  characteristic  of  ephemeral 
procurement  camps  in  the  region  (Human  Systems  Research  1973; 
O'Laughiin  1980).  Many  residential  base  camps  are  probably 
located  outside  the  basin  floor  environmental  zone,  in  response  to 
the  distribution  of  reliable  water  supplies,  around  which  band 
territories  were  probably  oriented  (Taylor  19b4). 

One  additional  important  development  occurring  during  the 
Archaic  period  was  the  introduction  of  domesticated  plants. 
Although  the  local  data  are  still  not  clear,  this  process  may  date 
as  early  as  J500  BP  (Dick  19b5;  HSR  1*72;  Carmichael  1982;  cf. 
Wills  et  al.  1982).  All  available  evidence  indicates  that  culti- 
gens  played  a  minor  role  in  overall  subsistence  during  the  Archaic 
period,  serving  mainly  to  add  to  the  diversity  provided  by  the 
wild  plants  in  the  diet  (Minnis  1980;  Bohrer  1981).  The  eventual 
intensification  of  the  use  of  domesticates,  presumably  in  the 
face  of  .jncrpagi.ruL.^p"1  zi-Lsa-  2. -2. t y>  is  o ^ 
the  processes  generally  used  to  characterize  the  ensuing  Formative 
period. 


Formative  Period 

The  study  area  lies  within  the  region  defined  by  Lehmer 
(1948:73)  as  the  Jornada  Branch  of  the  Mogollon.  The  cultural 
sequence  originally  defined  for  the  Jornada  was  based  primarily  on 
differences  in  pottery  and  architecture.  However,  Lehmer  also 
proposed  the  existence  of  a  Hueco  phase  comprising  foraging  popu¬ 
lations  which  spanned  the  preceramic/ ceramic  transition  (A.D.  1- 
900).  Early  use  of  the  Hueco  phase  was  analogous  to  that  of 
Basketmaker  elsewhere  in  the  Southwest.  This  usage  has  been 
confused  in  more  recent  work,  and  the  Hueco  phase  has  been 
attributed  to  the  late  Archaic  (Beckes  1977;  Whalen  1978;  Skelton 
et  al.  1981).  As  Beckett  11979:223)  notes,  the  Hueco  phase  lacks 
viability  given  its  inconsistent  application. 

The  definition  of  the  Jornada  includes  three  ceramic  phases 
relevant  to  this  study  area.  As  defined  by  Lehmer  (1948:89)  these 
are  the  Mesiila  phase  (A.D.  9UU-11UU),  Dona  Ana  phase  (A.D.  1100- 
1200),  and  El  Paso  phase  (A.D.  1200-1400).  This  framework  has 
provided  the  basis  for  most  recent  work  in  this  area.  However, 
this  system  of  phases  is  becoming  increasingly  unwieldy  in  light 
of  the  greater  range  of  variability  being  documented  in  the 
archeological  record. 


Mesiila  Phase 

it  is  traditional  in  archeology  to  consider  the  advent  of 
the  use  of  ceramics  as  representing  an  important  cultural 
threshold.  Locally,  the  appearance  of  El  Paso  Brown  has  been 
treated  in  this  manner,  and,  along  with  the  use  of  pithouses,  has 
been  used  to  define  the  beginning  of  the  Mesiila  phase.  However, 
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most  recent  research  shows  that  these  developments  occurred 
independently,  and  much  earlier  than  was  originally  assumed. 

Shallow  pithouse  structures  excavated  in  the  Hueco  Bolson 
have  been  attributed  to,  and  have  been  part  of  the  definition  of, 
the  Mesilla  phase  (Whalen  19/8,  19/9;.  But  similar  structures  are 
also  known  during  the  Archaic  period  (Minnis  19B0).  At  Keystone 
Dam,  these  pit  structures  date  back  to  4,00U  BP  (U'Laughiin  1980). 
The  similarity  between  Archaic  and  Mesilla  phase  dwellings  is 
instructive  but  it  argues  against  the  utility  ot  the  trait  in  the 
phase  definition.  It  should  not  be  surprising  to  find  pithouses 
at  much  later  dates  as  well  (Cordell  19/9). 

The  remaining  criterion  is  problematical  due  to  the  fact 
that  dates  on  El  Paso  Brown  have  been  pushed  back  in  time,  and 
because  this  ceramic  type  is  not  confined  to  the  Mesilla  Phase. 
Excavations  in  the  Hueco  Boison  and  Rio  Grande  Valley  have  yielded 
dates  on  local  brownware  ranging  back  to  A.D.  200  +/-  60  (Whalen 
1980).  This  extends  the  Mesilla  phase  to  span  a  period  of  700 
years  (O'Laughlin  1980).  it  is  iikelv  that  significant  archeo¬ 
logical  patterning  is  being  obscured  by  subsuming  this  long  a 
period  of  time  witnin  a  single  phase.  In  addition,  it  must  be 
recognized  that  when  defining  phase  identity  on  the  basis  of  local 
plainware ,  tne  potential  exists  for  assigning  short-term  Pueblo 
and  Proto-Historic  period  camps  to  the  Mesilla  Phase. 

Traditionally,  the  Mesilla  phase  has  been  interpreted  as 
being  characterized  by  the  use  of  pithouse  villages  (Lehmer  1948; 
Whaien  1978).  Yet,  the  vast  majority  of  Mesilla  phase  sites  are 
ephemeral  short-term  camps  (Hester  197/;  Moore  and  Bailey  198U; 
Beckes  1977;  Carmichael  1983b;  Upham  1984).  A  high  degree  of 
mobility  and  a  generalized  subsistence  pattern  seem  to  be  indi¬ 
cated,  and  both  conditions  contribute  to  a  high  degree  of  seasonal 
functional  variability  (Hard  1983).  In  fact,  general  similarities 
to  the  Archaic  with  regard  to  site  size,  contents,  and  distribu¬ 
tions  suggest  Chat  much  of  the  Mesilla  phase  represents 
essentially  an  Archaic  adaptation  with  the  addition  of  ceramics. 
Nevertheless,  a  six-fold  increase  in  the  rate  of  site  formation 
suggests  significant  population  growth  during  Mesilla  times 
(Carmichael  1983a).  By  the  end  of  the  phase  substantial  pithouse 
villages  are  known,  some  of  which  which  appear  to  have  been 
occupied  by  larger  social  groups  (e.g.,  Los  Tules,  Rincon  Site, 
Hatch  Site,  Hatchet  Site).  Increasing  levels  of  social  integra¬ 
tion  may  be  indicated  by  a  possible  ceremonial  room  at  Los  Tules, 
and  nonlocal  ceramics  reflect  interregional  interaction  with 
western  Mogollon  groups. 

Mesilla  phase  sites  exhibit  a  dispersed  settlement  pattern 
distributed  over  a  range  of  environmental  zones.  Nevertheless, 
the  availability  ot  permanent  water  appears  to  act  as  a  major 
factor  in  the  location  of  long-term  residential  sites  until  late 
in  the  phase.  Most  villages  are  situated  along  the  Rio  Grande 
Valley  or  adjacent  to  small  drainages  in  the  mountains  and  foot- 
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hills  (Lehmer  1948;  0  Laughlin  1980,  198i;  Beckes  19/7:72;  Hamraack 
n.d.;  Schaafsma  n.d.;  McCluney  19ol).  Some  lace  sites  are  located 
on  alluvial  tans,  a  pattern  whicn  becomes  c nar ac t e r i s t i c  in  the 
Pueblo  period.  The  large  basins  and  the  smaller  mountain  ranges 
appear  to  have  been  exploited  through  the  use  or  snort-term 
logistic  camps. 


Sites  in  the  area  have  been  interpreted  as  reflecting 
hunting  in  the  mountains  (Way  1977;  O'Laughlin  1977),  processing 
of  agave  and  other  succulents  in  the  foothills  and  along  the  Rio 
Grande  Valley  margin  (Whalen  1978;  O'Laughlin  1979,  1981))  and  the 
gathering  of  mesquite,  grasses,  cacti,  and  various  annuals  in  the 
basins  tbrethauer  1978;  Carmichael  1981;  Eidenbach  and  Wimberly 
L98U).  O'Laugnlin  also  suggests  the  presence  of  a  riverine 
component  within  the  Mesiila  phase  settlement  system,  on  the  basis 
ot  work  at  the  Sandy  bone  Site  (197/;.  The  use  of  domesticated 
plants  increases  throughout  the  phase  and  by  A.D.  1100  becomes  an 
important  aspect  ot  reorganization  of  land  use  patterns  in  the 


Dona  Ana  Phase 


As  conceived  by  Lehmer  (1948:78)  the  Dona  Ana  pnase  is  a 
short-lived  transition  between  the  Mesiila  and  El  Paso  phases. 
House  forms  include  both  pitnouses  and  adobe  surface  structures. 
The  ceramic  assemblage  is  dominated  by  El  Paso  brown  and  early  El 
Paso  Polychrome,  but  El  Paso  Red-on-brown,  Mimbres  Biack-on-white, 
Three  Rivers  Red-on-terracotta,  Playas  Red,  and  Chupadero  Black- 
on-white  are  also  present. 


Although  the  phase  has  been  poorly  documented,  Dona  Ana 
sites  are  now  known  from  the  Tuiarosa  Basin  and  Rio  Grande  Valley 
iBeckes  19//;  Carmichael  1981a;  O'Laughlin  1981:146).  Sites  of 
this  phase  provide  the  first  evidence  of  substantial  long-term 
habitation  in  nonriverine  settings.  Adobe  village  complexes  are 
clustered  on  and  along  tne  lower  ends  of  alluvial  fans  and  at 
canyon  moutns,  presumably  due  to  the  potential  for  rainfall  runott 
agriculture  (Beckes  19/7;  Carmichael  1981a;  Carmichael  and 
Kant  t  man  1984). 


The  number  ot  large  village  sites  recorded  indicates  sig¬ 
nificant  growth  and  reorganization  of  the  population  relative  to 
the  Mesiila  phase  (Whalen  1981;.  Very  likely,  it  is  at  this  time 
that  southern  New  Mexico  becomes  part  of  an  interaction  sphere 
centered  at  Casas  Grandes  in  northern  Chihuahua  (Schaatsma  19/9;. 
it  lias  been  suggested  (Carmichael  1981a;  that  the  Dorfa  Ana  phase 
represents  an  occupation  at  Least  as  intensive  as  that  normally 
attributed  to  the  El  Paso  phase.  This  view  argues  against  the 
linear  modeL  of  culture  change  implicit  in  the  traditional  phase 
sequence.  The  results  of  the  present  study  also  bear  directly  on 
tne  problem  ot  the  nature  ot  cultural  succession,  and  the  non- 
Linear  model  will  be  discussed  at  length  in  Chapters  1  and  11. 


El  Paso  Phase 


The  Ei  Paso  phase  is  traditionally  viewed  as  the  climax  of 
cuiturai  development  in  Che  Jornada  area,  a  development  supported 
by  a  specialized  intensive  farming  adaptation  (Whalen  1978:38). 
Remains  of  cuicigens  recovered  from  El  Paso  phase  sites  include 
maize,  beans,  squash,  and  Dottle  gourd  (Ford  i 'ill).  Nevertheless, 
hunting  and  gathering  continue  to  play  an  important  role  in  the 
overall  subsistence  strategy.  A  variety  of  wild  plant  remains  are 
identified  at  El  Paso  phase  sites,  including  mesquite.  yucca, 
acorns,  cheno-ains,  and  cacti  (Leblanc  and  Whalen  1980:42a;. 

Adobe  pueblos  are  generally  viewed  as  typical  of  the  phase 
but  the  sedentary  nacure  of  settlement  at  this  period  may  be 
overstated.  In  the  southern  Tularosa  Basin,  only  24 of  the 
recorded  El  Paso  phase  sites  are  interpreted  as  tong- ter  ui  i  icii)  i  L  ci"" 
tion  sites  (Carmichael  198ja:110).  These  large  villages  are 
clustered  at  che  toot  of  alluvial  fans  and  around  piaya 
depressions.  The  rest  of  the  sites  are  small  procurement  camps 
scattered  throughout  the  basin  and  nearby  mountains.  Additional 
villages  are  also  known  along  the  Rio  Grande,  perhaps  rerlecting  a 
riverine  component  to  the  settlement  system  (Foster  et  ai.  1981). 

In  addition,  it  is  not  dear  to  what  extent  Ei  Paso  phase 
"pueblos"  correspond  to  expectations  fostered  by  archeologists' 
conceptions  of  pueblos  known  from  Anasazi  contexts.  Many  El  Paso 
phase  villages  appear  to  lack  the  extensive  trash  accumulations 
one  might  expect  from  large  sedentary  populations  (Becxett  and 
Wiseman  I 9/9:39/;.  It  is  possible  that  some  pueblos  were  only 
occupied  seasonally  or  on  a  permanent  basis  by  only  a  portion  of 
the  population  (Foster  and  Bradley  1984).  An  ancillary 
residential  site,  possibly  a  field  house,  has  been  discovered  on 
the  mesa  west  of  El  Paso  (Batcho  198<+b)  but  the  role  played  by 
such  sites  in  the  overali  settlement  system  has  yet  to  be  worked 
out.  Suffice  it  to  note  that  some  investigators  have  suggested 
higher  levels  of  mobility  (i.e.,  a  greater  variety  of  adaptive 
strategies)  for  tae  El  Paso  phase  than  is  implied  by  traditional 
views  (Carmichael  1983b;  Upham  1984). 

Given  the  recent  data  on  Dolia  Ana  occupation,  it  is  also  not 
clear  that  the  El  Paso  phase  represents  an  increase  in  local 
population  or  organizational  complexity  over  the  previous  phase. 
The  overali  adaptive  pattern  is  probably  very  similar  to  the  Dona 
Ana  phase,  although  some  snirts  in  settlement  patterns  are  noted. 
El  Paso  sites  show  a  somewli.it  reduced  tendency  to  be  located  on 
alluvial  tan,  and  an  increased  orientation  toward  playas  on  the 
basin  floor  (Beckes  19/7;  Carmichael  1983a).  in  the  Rio  Grande 
Valley,  a  southward  shirt  ot  settlement  along  the  river  has  been 
suggested  (o'Laughlin  1981;.  Such  shifts  may  be  related  to 
fluctuations  in  the  intensity  ot  occupation  in  a  given  study  area 
rather  than  large  scale  changes  in  land  use  patterns  throughout  a 
reg  ion  . 


As  Stuart  and  Gauthier  (1981)  suggest,  cultural  systems  can 
be  modeled  as  having  the  ability  to  oscillate  between  intensive, 
specialized  adaptations  and  generalized,  efficient  ones.  They 
suggest  that  in  the  northern  Tuiarosa  Basin  this  type  of 
oscillation  is  reflected  in  the  altitudinal  shitting  of  long-term 
residential  sites.  Similarly,  the  Dona  Ana  and  El  Paso  phases  may 
represent  two  different  cycles  of  intensive  occupation  of  the 
basin  (Carmichael  i98Jb).  This  argument  is  also  relevant  to  a 
consideration  of  the  post-Pueblo  period  as  noted  below. 

One  additional  feature  of  interest  is  the  evidence  for 
changes  in  regional  patterns  of  interaction  during  the  El  Paso 
phase.  Nonlocal  ceramics  found  on  El  Paso  phase  sites  reflect  a 
wider  variety  and  range  of  contacts  than  at  any  other  time  during 
the  prehistoric  sequence  (Whalen  1978;  Smiley  19779.  In  addition, 
•marine  shells  ft  um  the  Pacific  and  Gull  Coasts  ate  tecotded 
1  Whalen  19787  as  well  as  copper  bells  from  Mexico  (Lehmer  1948). 
Lt  may  be  that  these  data  indicate  a  shift  in  regional  patterns  of 
exchange,  perhaps  related  to  a  reduction  in  the  importance  of 
Casas  Grandes  after  A.D.  1J00  (LeBlanc  1980). 


Post-Puebio  Period 


There  is  little  recognized  archeological  evidence  for  the 
occupation  of  southern  New  Mexico  and  west  Texas  after  about  A.D. 
14UU.  Environmental  change  and  attendant  failure  of  adaptive 
systems  are  otten  invoked  to  explain  the  widespread  pattern  of 
apparent  abandonment.  However,  several  authors  have  noced  that 
archeologists  have  failed  to  produce  the  data  needed  to  support  a 
depopulation  model  (.Wimberly  19/9;  Tainter  1981;  Upnam  198a). 
Rather  than  (or  in  addition  to)  depopulation,  it  may  be  reasonable 
(o  postulate  a  return  to  a  generalized,  efficient  adaptive 
strategy. 


The  great  majority  of  sites  in  the  Jornada  area  are  small 
Lithic  and  ceramic  scatters.  These  sites  are  difficult  to  place 
in  the  normative  culture-historical  sequence  because  they  lack  the 
characteristics  used  to  assign  phase  affiliation  (e.g.,  visible 
architecture  and  large  ceramic  assemblages).  Yet,  these  very 
sites  are  the  ones  which  conform  to  expectations  regarding  remains 
deposited  by  small  mobile  groups  with  a  generalized  subsistence 
base  (Cordell  et  al.  198J).  The  large  number  of  unidentified 
sites  could  refer  to  mobile  components  of  pueblo-based  settlement 
systems  or  separate  mobile  strategies  occurring  at  various  times. 


Groups  of  small  ephemeral  sites  could  be  predicted  as  the 
result  of  aboriginal  systems  in  operation  at  the  time  of  Spanish 
contact.  Reports  of  settled  pueblo-dwelling  Indians  are  consis¬ 
tently  lacking  trom  the  section  of  the  Rio  Grande  Valley  between 
t ne  Kio  Concho  and  modern  day  San  Marcial,  New  Mexico  (Everitt 
1 9//).  Un  the  other  hand,  hunter  and  gatherer  bands  exhibiting  a 
pattern  ot  seasonal  residential  mobility  are  documented  along  the 
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river.  Perrz  de  Luxan  described  a  raneheria  comprised  ot  tiat 
rooted  pithouses  along  the  Rio  Grande  (Hammond  and  Key  1  929). 
Based  on  observations  by  Espejo  in  Ib82-1363,  these  rancherias 
appear  to  have  been  winter  settlements  (Hammond  and  Key  1966). 
This  same  stretch  of  valley  was  uninhabited  when  the  Rodriguez 
expedition  passed  through  in  the  summer  of  1381.  A  similar 
pattern  of  seasonal  movement  is  later  noted  by  Whiting  \.la49)  tor 
the  Apache:  winter  settlements  along  the  river,  and  summer 
encampments  in  tne  mountains. 

Apacnes  are  Known  to  have  frequented  tne  study  area,  yet 
they  remain  almost  invisible  archeological ly.  It  is  significant 
that  the  mobility  patterns  described  for  late  prehistoric  and 
historic  Indians  resemble  what  we  Know  about  Archaic  settlement 
patterns.  Thus  arctieo log ists  must  accept  tne  idea  that  Archaic- 
style  adaptations  have  not  necessarily  been  limited  to  the  Archaic 
period.  The  remains  of  such  adaptations  will  be  especially  diffi¬ 
cult  to  identify  since  they  are  very  liKeiy  to  have  been  assigned 
to  the  Archaic  or  early  Formative  periods.  in  light  of  the  high 
degree  of  mobility  suggested  by  some  for  the  Jornada  area,  this 
model  ot  posc-Puebio  generalization  warrants  serious  attention 
when  nondiagnostic  ephemeral  camps  are  involved.  As  discussed  at 
Length  below,  the  results  ot  the  recent  excavations  at  Keystone 
Dam  bear  directly  on  this  issue  of  temporal  variability  in 
adaptive  strategies. 


Previous  investigations  Associated  with  Keystone  Dam 

The  present  study  is  the  most  recent  in  a  series  of  archeo¬ 
logical  investigations  related  to  the  construction  of  flood 
control  facilities  on  the  west  side  of  El  Paso,  Texas.  Archeo¬ 
logical  sites  were  reported  in  the  vicinity  of  the  Keystone  Dam  as 
early  as  1974  (O'Laughlin  1980:1)  but  it  was  not  until  1976  that  a 
systematic  survey  of  the  area  was  undertaKen.  As  a  result  of  that 
survey,  18  prehistoric  sites  were  defined  (Gerald  1976).  The 
sites  were  identified  within  the  numbering  system  used  by  the  El 
Paso  Centennial  Museum  ( EPCM: 3 1 :  1  06:  2  :  J  1.  32.  etc. )  and,  as  a 
shorthand  convention,  sites  were  referenced  by  the  last  number  in 
|  the  series  (e.g.,  Keystone  Site  JJ).  This  form  ot  reference  has 

been  adopted  by  the  Army  Corps  and  previous  investigators  (Request 
for  Proposal;  O'Laughlin  1980;  Fields  and  Girard  1  983)  and  it  is 
followed  herein  as  well.  However,  some  ot  the  sites  have 
additional  institutional  numbers,  and  ail  have  designations  within 
the  Texas  trinomial  system.  The  relationships  among  the  various 
sets  of  site  numbers  are  shown  in  Table  i. 
i 

Out  of  the  original  18  recorded  sites,  eight  were  suggested 
as  being  eligible  for  nomination  to  the  National  Register  ot 
Historic  Places  (Gerald  197b).  These  were  separated  into  three 
groups  on  the  basis  of  site  size  and  number  of  features,  and  one 
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site  was  chosen  from  each  group  for  mapping,  surface  coiieccion 
and  test  excavations.  These  Phase  II  investigations  were  carried 
out  at  Sites  29,  33  and  34  as  reported  by  O'Laughiin  (1980;.  Part 
of  the  results  of  O'Laughiin's  study  was  the  reevaluation  of  the 
nature  and  extent  of  several  sites,  including  tne  ones  reported 
here.  Sites  3b  and  37  were  found  to  be  larger  and  to  contain 
greater  numbers  of  features  and  artifacts  than  had  originally  been 
reported  (O'Laughiin  i  9 8 0  :  2 4  7 - 24 8 ) .  In  light  of  this  new 
information,  the  Army  Corps  requested  a  Determination  of  National 
Register  Eligibility  for  Sites  32,  33,  34,  36  and  37  (Fields  and 
Girard  i  983:2;. 

After  receiving  determinations  of  eligibility  for  these 
sites  procedures  were  implemented  to  mitigate  the  adverse  impact 
of  construction.  The  Keystone  Dam  was  redesigned  in  order  to 
avoid  portions  of  Sites  33  and  34.  Mapping,  surface  collection 
and  excavations  were  carried  out  at  Site  32  by  Prewitt  and 
Associates  in  1982  (Fields  and  Girard  1983).  The  present  report 
contains  the  results  of  mitigation  efforts  at  the  remaining  two  of 
tne  five  sites  which  have  been  or  will  be  directly  impacted. 

In  addition  to  these  Corps-sponsored  projects,  the  CRMD 
recently  reported  on  mapping,  surface  collecting,  and  test 
excavations  at  Site  3b  and  otner  sites  to  the  east  of  the  Highway 
Diversion  (Carmichael  and  Elsasser  1984;  Stuart  1984;,  Even 
though  tne  site  was  identified  during  the  original  Keystone 
survey,  it  lies  outside  the  construction  easement  on  private  land. 
Site  33  was  contained  within  a  parcel  surveyed  for  the  developer 
and  the  results  are  incorporated  into  this  study.  The 
relationship  between  the  Keystone  Sites  and  those  occurring  nearby 
on  private  property  is  shown  in  Figure  2. 

The  archeological  investigations  conducted  in  relation  to 
the  Keystone  Dam  construction  have  contributed  important  new 
information  to  our  understanding  of  local  prehistory.  The  bulk  of 
U'Laugniin's  (1980;  work  in  the  area  was  directed  toward  the 
excavation  of  Sites  33  and  34.  Both  sites  are  located  on  an 
alluvial  fan  and  terrace  remnant  approximately  430  m  west  of  the 
present  study  area.  The  data  pertaining  to  Archaic  adaptations 
are  especially  noteworthy. 

Site  33  contains  evidence  for  approximately  three  dozen 
shallow  circular  houses  or  huts  dating  back  to  4430  BP.  They  were 
apparently  constructed  of  mesquite,  cottonwood,  creosote,  reeds, 
etc.,  and  plastered  \»ith  mud.  Some  houses  indicate  the  superposi¬ 
tion  of  Later  tloors  over  trash  accumulations  on  previously 
occupied  floors.  The  structures  are  also  associated  with  trash 
fiLled  pits,  a  possible  storage  pit  and  several  large  fire-cracked 
rock  concentrations.  Based  on  the  range  of  features  and  the 
nature  ot  the  artifact  assemblage,  the  site  is  interpreted  as  an 
intermittently  occupied  residential  base  camp  (O'Laughiin 
I960 : 2  Ja  ; . 
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Formative  period  occupations  are  also  documented  at  Site  id 
and  in  the  upper  portions  ot  Site  33.  it  is  interesting  that  the 
Formative  components  are  smaller  and  more  epnemeru!  than  the 
Archaic  occupations.  This  would  seem  to  indicate  that  later  use 
ot  the  Keystone  Darn  area  was  responsive  to  different  logistical 
factors  than  were  operating  during  the  Archaic  (see  Binrord  1982). 

This  possibility  is  borne  out  by  differences  in  the  littiic 
assemblages.  The  Archaic  levels  are  characterized  by  greater  use 
of  fine-grained  raw  maceriais,  greater  emphasis  on  bitace  produc¬ 
tion  and  greater  curation  of  tools  and  cores.  Formative  period 
components  have  higher  proportions  ot  tools,  indicating  an 
expedient  technology  related  to  greater  specialization  for  the 
processing  ot  leaf  succulents  (U'Laughlin  1980:23;>;.  These  find¬ 
ings  raise  the  question  of  whether  the  remaining  Keystone  Sites 
are  base  camps  similar  to  the  Archaic  levels  of  Site  33,  or  snort- 
term  task  group  sites  iike  those  attributed  to  the  Formative. 
This  issue  continues  to  be  important  and  is  discussed  in  relation 
to  Sites  3b  and  37  in  Chapter  id. 

Anotner  problem  raised  by  previous  work  in  the  area  includes 
the  question  of  the  function  of  fire-cracked  rock  features  and 
cnanging  patterns  in  their  use  through  time.  U'Laughlin  argues 
that  fire-cracked  rock  features  were  specialized  for  the 
processing  of  leaf  succulents  such  as  agave  1 1 9  80 : 1 0 i -  1  I 9  ).  He 
further  contends  that  ali  rock  hearths  are  functionally  equivalent 
regardless  of  size  (19(311:119;.  However,  it  is  noted  that  the 
largest  features  of  this  type  are  attributable  only  to  the 
Formative  occupations.  This  suggests  that  the  importance  of  leaf 
succulents  may  have  increased  through  time  (U'Laughlin  198U:235;. 

U'Laughi m's  work  is  also  important  because  it  draws  to¬ 
gether  information  about  the  nature  and  distribution  of  other 
Archaic  and  Formative  sites  in  and  along  the  lower  Mesula  Valley 
( 1 9(50:27-31 ).  His  synthesis  contains  or  summarizes  the  bulk  of 
tin-  pubiisiu'd  data  on  litmc  artitact  frequencies  Irom  El  Faso 
area  sites.  These  data,  along  with  those  from  the  Roth  Site 
Ui’Laughiin  1981;,  Las  Cabranas  (Foster  and  Bradley  1984;  and  the 
Dona  Ana  County  Airport  sites  (Batcho  1984b;  provide  a  basis  tor 
marling  com  p,i  r  isons  among  artitact  assemblages  in  the  area. 

one  ot  the  main  aspects  of  the  significance  of  Site  32  was 
t  tie  possibility  tn.it  it  was  temporally  related  to  Site  3  j  and 
subsequent  dating  ot  the  site  confirmed  the  presence  of  Archaic 
components  (Field  s  ind  i.ir.nd  198  3  :  123-1  24;.  The  site  is  inter¬ 
preted  as  representing  repeated  short-term  occupations  at  tour 
different  times  during  t  tie  Late  Archaic  and  early  Formative 
pel  iods.  No  structures  were  recorded  but  the  recovery  of  a  piece 
ot  watt le- impressed  e i ay  is  suggestive  or  the  occurrence  ot  struc¬ 
tures  similar  to  t  nose  it  Keystone  53  (Fields  and  Girard 
1  y  8 J :  12>;. 

Bas’d  mi  ui.it  i-t  and  teiiure  content,  L  lie  earlier  cotnpo- 


nenis  of  cue  sice  are  mcerpreced  as  specialized  camps  for  the 
processing  of  feat  succulents.  The  later  components  are  viewed  as 
fieLd  camps  with  less  evidence  tor  tne  use  of  special  processing 
features.  These  results  contradict  the  evidence  from  Site  33  for 
an  increase  in  the  use  of  fire-cracked  rock,  features  through  time. 
However,  it  is  noted  that  none  of  the  features  at  Site  32  are  as 
extensive  as  those  attributed  to  the  early  Forinacive  occupation  at 
Site  33  (Fields  and  Girard  19d3:124).  Thus,  questions  regarding 
the  trajectory  of  leaf  succulent  exploitation  over  time  remain 
open . 


The  analysis  of  lichic  artifacts  from  Site  d2  provides 
additional  comparative  data  for  Archaic  period  raw  material 
procurement  and  tool  use.  Variability  in  the  iithic  assemblage  is 
inferred  to  have  been  produced  by  a  pebble  reduction  strategy 
applied  to  local  gravels  and  the  deposition  of  curated  tools 
manufactured  elsewhere  (Fields  and  Girard  1 98 3 : 1 b 5- 1 bd ).  Such  a 
pactern  corresponds  to  the  expected  by-products  of  a  short-term 
camp,  the  function  suggested  for  the  site.  This  interpretation  is 
supported  by  the  recovery  of  40  bitaces,  a  much  larger  number  than 
has  been  reported  from  other  Keystone  Sites  (Fields  and  Girard 
iydJ:152).  Together  with  the  data  from  the  other  sites  mentioned 
above,  the  Keystone  Dam  investigations  report  the  assemblage 
characteristics  for  a  variety  ot  site  and  component  types.  Such 
data  are  relatively  rare  in  this  region  and  they  provide  the  basis 
for  assessing  the  systemic  contexts  of  Sites  3b  and  37. 

More  specifically,  the  Archaic  assemblages  are  used  as 
models  for  mobile  strategies  in  general.  Prior  to  this  study, 
Site  37  was  expected  to  date  to  the  late  Archaic  or  early  Forma¬ 
tive  period  (Request  for  Proposal,  Part  Hi,  Section  J>.  in  spite 
of  some  general  similarities  between  the  assemblages  of  Site  37 
and  known  Archaic  sites  (e.g.,  lack  of  ceramics,  high  variability 
among  cherts),  the  results  of  our  chronological  analyses  indicate 
a  much  later  date  for  the  occupation  of  the  site  (.Chapter  LI). 
This  apparent  contradiction  can  be  clarified  by  recognizing  that 
Archaic-style  artifacc  assemblages  and  adaptive  strategies  need 
not  be  confined  to  the  Archaic  time  period. 

As  a  result  of  previous  archeological  investigations  in  the 
Keystone  area  several  research  topics  relevant  to  the  analysis  ot 
Sites  3b  and  3/  have  become  evident.  These  topics  include  various 
aspects  of  a  growing  concern  with  the  role  of  individual  sites  and 
components  within  adaptive  strategies: 

1)  chronological  control  and  the  identification  of 
reoccupation , 

2)  assessing  tunctionai  variability  among  features, 
especially  fire-cracked  rock  concentrations, 


ij  defining  the  nature  ot  the  iithic  procurement  and 
reduction  sequence. 


4)  interpreting  site  function  and  contextual  relation¬ 
ships,  and 

5)  identifying  changes  in  land  use  patterns  over  time. 
The  approaches  used  to  carry  out  analyses  related  to 
these  research  topics  are  detailed  in  the  following 
chapter. 


CHAPTER  3 


RESEARCH  DESIGN 


Introduction 


Tnis  chaptei  atLines  the  theoretical  perspective  brought  to 
the  collection  and  the  analysis  of  data  at  Keystone  Sites  36  and 
3/.  The  discu:  non  is  organized  around  three  major  research 
issues:  elucidation  of  the  systemic  context  of  the  two  sites, 
evaluation  of  tne  sites  in  relation  to  regional  cultural 
systematics,  and  development  of  site  chronologies. 

One  major  cor  :ern  is  the  use  ot  a  regional  systemic  approach 
in  the  interpretation  ot  the  significance  and  functional  role  ot 
individual  ar  c heo L og i c a  1  sites  and  components.  Of  special 
interest  is  tne  id en t i r 1 ca t ion  of  characteristics  which  can  be 
used  to  distinguish  sites  which  have  been  produced  by  different 
adaptive  strategies.  Expectations  derived  from  models  ot 
differential  mobility  are  applied  to  Keystone  Sites  3b  and  Si. 

A  second  area  ot  concern  is  the  identification  of  conceptual 
problems  fostered  by  the  use  of  traditional  approaches  of  cultural 
systematics.  The  temporal  framework  currently  in  use  in  the 
Jornada  area  has  been  defined  on  the  basis  of  characteristics 
observed  on  the  most  visible  sites.  It  is  difficult  to  interpret 
low  visibility  sites  like  Site  a/  within  this  framework.  An 
examination  of  the  relationship  of  such  lithic  scatters  to  the 
other  components  of  an  overall  adaptive  strategy  is  important  lor 
interpreting  the  remains  recorded  at  Site  37. 

Improved  chronological  control  is  a  third  goal  lor  c  tie 
present  program  of  research,  and  the  results  contribute  to  two 
main  areas  ot  research.  Dacing  is  required  to  establish  at  least 
some  degree  of  site  contemporaneity  if  we  are  to  consider 
settlement  patterns  produced  by  a  given  adaptive  strategy.  Also, 
better  temporal  control  is  necessary  in  order  to  test  the 
traditional  phase  assignments  made  on  the  basis  ot  relative  dating 
of  "diagnostic"  artifacts. 

In  ttie  latter  part  of  the  chapter  these  concerns  are 
translated  into  a  series  of  general  research  topics  presented  in 
the  form  ot  problem  domains  identified  at  the  outset  of  tile 
project.  it  is  within  these  domains  that  the  analyses  of  specific 
research  problems  proceed.  The  topics  are  outlined  witli  regard  to 
their  relevance  to  existing  interpretations  of  the  local 
archeological  record  and  to  the  issues  raised  by  previous  Keystone 
Dam  investigations. 


Theoretical  Perspective 


Systemic  Context  of  Sites 

Archeological  sites  cannot  be  fully  understood  as  individual 
entities.  They  are  often  more  usefully  conceived  of  as  inter¬ 
related  parts  or  components  of  settlement  systems.  A  settlement 
system  refers  to  the  functional  relationships  among  the  various 
occupational  loci  utilized  in  the  context  of  an  adaptive  strategy 
(Winters  I9b9: 1 10  — 1 1 1;.  A  basic  assumption  is  that  the  physical 
environment  is  structured,  or  contains  patterned  variation.  it  is 
argued  (Raab  1977;  Vayda  and  Rappaport  19b8)  that  cultural 
behavior  constitutes  a  rational  attempt  to  adapt  to  the  structure 
of  the  environmental  context.  This  being  the  case,  it  is  expected 
that  the  patterning  of  material  remains  should  reflect  a  popula¬ 
tion's  attempt  to  interact  with  its  physical  and  social 
surroundings.  Thus,  a  settlement  pattern  is  seen  to  represent  the 
ways  in  which  a  population  is  deployed  in  order  to  exploit  the 
environment  (Struever  19bd).  The  goal  in  attempting  to  understand 
the  physical  remains  at  any  given  site  is  to  specify  how  they 
relate  to,  and  what  information  they  provide  about,  the  overaii 
settlement  pattern  and  the  strategy  which  produced  it. 

Components  are  defined  as  the  archeological  manifestations 
of  constituent  elements  of  temporally  distinct  settlement  systems. 
A  single  component  site  is  taken  to  reflect  one  element  of  a  given 
adaptive  strategy,  but  a  reoccupied  site  may  contain  components 
from  two  or  more  distinct  strategies.  in  such  a  case  the  site  is 
a  compound  entity,  combining  material  remains  from  more  than  one 
type  of  utilization  of  that  site  location.  The  functional 
significance  of  the  different  components  couid  potentially  be 
quite  variable;  one's  ability  to  assign  functional  meaning  to 
multicomponent  sites  will  likely  rely  on  the  extent  to  which 
successive  components  are  functionally  redundant  (Binford  1982). 

Niche  partitioning  is  a  common  aspect  of  human  adaptations. 
Different  porcions  of  the  environment  are  viewed  as  being  useful 
for  the  exploitation  of  different  resources.  Assuming  that 
individual  components  are  located  to  facilitate  the  recovery  of 
different  kinds  of  resources,  characteristics  of  tne  site 
locations  and  artifact  assemblages  should  ideally  reflect  their 
function  or  role  within  the  adaptive  strategy  (Binford  1980;. 

Relatively  permanent  sites,  such  as  villages  or  seasonal 
base  camps,  can  be  expected  to  contain  evidence  of  a  wide  variety 
of  behavior  such  as  food  production,  processing  and  storage,  the 
manufacture  of  stone  tools,  and  site  maintenance.  The  resultant 
heterogeneous  assemblages  are  due  both  to  the  length  of  occupation 
and  the  diverse  makeup  of  the  residential  groups  (Binford  1982). 
in  some  kinds  of  strategies,  limited  activity  sites  can  also  be 
anticipated.  Limited  activity  sites  are  considered  to  be  the 
result  of  relatively  snort-term  occupations  by  task  groups  or 
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specialized  segments  of  the  local  group.  They  are  expected  to 
exhibit  a  narrower  range  of  artifacts  reflecting  an  orientation 
toward  specific  extractive  tasks.  it  is  this  kind  of  reasoning 
which  leads  o'Laughiin  (i9bd)  to  interpret  the  Archaic  component 
at  Site  3J  as  a  base  camp  but  the  Mesilia  phase  component  as  a 
specialized  pLant  processing  camp.  In  theory  then,  it  should  be 
possibLe  to  identity  the  systemic  context  of  Sites  Jb  and  17  by 
comparing  tiieir  contents  with  each  other  and  with  other  sites  in 
tne  region.  These  comparisons  will  focus  on  details  of  the 
features  recorded  and  the  technological  characteristics  of  the 
lithic  artifact  assemblages,  as  outlined  below. 

Most  models  of  settlement  patterns  attributed  to  mobile 
adaptive  strategies  in  the  Southwest  explicitly  require  or  imply 
the  existence  of  limited  activity  sites  fBielia  and  Chapman  1930;. 
Limited  activity  sites  are  also  commonly  assumed  to  be  produced  as 
parts  of  sedentary,  village-based  settlement  systems  due  to  the 
logistic  nature  of  mobility  reported  in  the  ethnographic 
literature  (e.g..  Hack  1942;  Lllis  1974,).  it  is  expected  that 
most  limited  activity  sites  would  be  represented  archeoiogicaliy 
as  lithic  and  ceramic  scatters.  However,  a  variety  of  potential 
site  types  could  produce  similar  surface  remains.  in  some  cases, 
lithic  and  ceramic  scatters  might  be  pithouse  villages  lacking 
structural  remains  visible  on  the  surface.  In  other  cases,  such  a 
site  may  be  a  short-term  residence  where  brush  shelters  were 
constructed  which  are  not  now  identifiable.  In  addition,  lithic 
and  ceramic  scatters  can  also  represent  the  activities  of  a  task 
group  at  a  limited  activity  site,  or  the  combined  results  of 
multiple  occupations  by  a  number  of  task  groups.  A  major  problem 
exists  with  the  ability  of  archeologists  to  distinguish  between 
lithic  scatters  representing  limited  activity  sites  auxiliary  to 
sedentary  residential  bases  and  those  representing  short-term 
residences  produced  within  a  pattern  of  greater  mobility. 

Bintord  (193U)  makes  the  useful  distinction  between  two 
different  kinds  of  mobility  which  can  be  identified  among  human 
groups:  logistical  mobility  and  residential  mobility.  Logistical 
mobility  refers  to  the  degree  to  which  groups  utilize  short-term 
hunting  and  gathering  trips  beyond  the  foraging  range  of  a 
residential  base  camp  or  village.  Sites  occurring  in  the 
logistical  zone  would  be  produced  by  task  groups  and  would  consist 
of  those  archeological  loci  known  as  limited  activity  sites. 
Residential  mobility  refers  to  the  periodic  movement  of  base 
camps,  a  pattern  which,  in  this  region,  would  most  likely  have 
strong  seasonal  correlates.  Binford  predicts  that  logistical  camp 
sites  will  have  functionally  homogeneous  artifact  assemblages, 
wmie  residential  sites  occupied  by  mobile  hunter-gatherers  will 
contain  heterogeneous  assemblages.  Building  upon  Binford's 
models,  Most  and  Hantman  11932;  identify  four  aspects  of  lithic 
technology  which  may  be  useful  in  distinguishing  limited  activity 
sites  from  mobile  residences.  These  characteristics  relate  to 
artifact  size,  raw  material  variability,  intensity  of  tool  use  and 
the  diversity  of  functional  artifact  classes  represented  in  the 
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Most  and  Hantman  (1962:11)  suggest  that  artifact  size  may  be 
a  useful  measure  of  the  amount  of  energy  invested  in  tool 
manufacture  and  maintenance.  Tools  which  are  part  of  a  curated 
technology  (Binford  1979)  utilized  by  mobile  groups  will  be 
smaller  than  the  tools  of  logistical  groups  which  are  used 
expediently  and  discarded  within  that  context.  Tool  size  could  be 
indicative  of  transportation  costs  associated  with  high  mobility 
and/or  the  amount  of  maintenance  or  retouching  applied  to  a  tool 
betore  discard. 

Another  attribute  which  can  be  expected  to  exhibit 
variability  among  adaptive  strategies  is  patterning  in  lithic  raw 
material  use.  Various  researchers  have  reported  the  preference 
for  high  quality  litnic  raw  materials  reflected  in  Paleoindian  and 
archaic  assemblages  (Thompson  1979;  Gomolak  1960;  Goodyear  1960; 
Laurabach  1960;  Carmichael  1963a).  To  some  extent,  this  preference 
can  be  viewed  as  having  been  influenced  by  technological 
constraints  operating  within  a  curated  biface  production 
technology.  That  is,  the  potentially  high  costs  of  obtaining 
higher  quality  raw  material  would  be  offset  by  the  curation  and 
maintenance  of  bifacial  tools.  However,  the  recovery  of 
Paleoindian  and  Archaic  bifaces  made  of  average-to-iow  quality 
Local  cherts  (Carmichael  1963a)  suggests  that  materials  in  this 
region  placed  few  serious  technological  constraints  on  tool 
manufacture.  A  major  portion  of  the  diversity  in  a  given  lithic 
assemblage  may  simply  reflect  the  degree  of  naturally  occurring 
variability  within  the  normal  range  of  mobility  for  a  given  group. 
Ln  any  case,  lithic  raw  material  diversity  should  be  higher  on 
sites  produced  by  mobile  populations. 

A  third  attribute  suggested  by  Most  and  Hantman  (1962:12)  is 
the  intensity  of  tool  use,  as  measured  by  the  number  of  utilized 
edges.  More  completely  utilized  tools  should  measure  curation  and 
mobility  in  the  same  way  as  tool  size.  More  expedient  behavior  is 
expected  to  produce  low  intensity  of  tool  use  indicative  of 
logistic  groups.  The  low  level  of  use  of  formal  tools  on  such 
sites  could  also  be  expected  to  complement  a  high  proportion  of 
utilized  flakes  (informal  expedient  tools). 

Finally,  one  can  expect  the  density  and  diversity  of 
artifacts  to  differ  between  sites  produced  by  different  mobility 
strategies.  At  sites  which  were  occupied  tor  a  short  period  of 
time  (logistical  campsites)  artitact  density  is  expected  to  be 
low,  even  if  they  were  repeatedly  occupied.  Since  these  sites  are 
the  loci  of  a  restricted  set  of  activities,  artitact  diversity  is 
also  low  (Binford  i960).  At  hunter-gatherer  base  camps,  a  more 
diverse  set  of  activities  is  involved,  reflecting  a  more  complete 
range  of  socioeconomic  roles  carried  out  a  that  location.  Such 
sites  are  expected  to  yield  a  greater  variety  of  artifact  types 
and  a  greater  density  of  cultural  debris. 
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Ic  is  not  clear  that  ail  of  the  above  expectations  would 
necessarily  be  applicable  to  situations  like  that  in  tbe  Keystone 
Darn  area.  Most  and  riantman  vl^B^)  direct  tneir  efforts  at 
distinguishing  between  limited  activity  sites  in  a  system  with  low 
residential  mobility  and  residential  sites  in  a  system  witn  high 
residential  mobility.  Sites  resulting  from  the  activities  of  a 
task  group  within  a  residentiaiiy  mobile  system  may  well  be 
similar  to  limited  activity  sites  in  general.  For  example,  in 
areas  of  abundant  and  varied  iithic  raw  materials,  such  as  the 
ridges  surrounding  Keystone  Sites  36  and  37,  one  might  expect 
evidence  for  expedient  use  of  the  local  gravels  on  limited 
activity  sites  in  the  context  of  either  residential  or  logistic 
mobility.  However,  the  analysis  of  features  and  artifacts  at  the 
two  sites  suggests  that  they  may  not  both  fall  into  this  category, 
and  it  is  possible  to  characterize  them  in  terms  of  logistical 
expectations.  The  specific  hypotheses  used  in  the  analysis  of 
site  function  and  context  are  enumerated  below  as  part  of  the 
problem  domains. 


Cultural  Systematics 

By  most  standards,  the  archeology  of  the  Southwest  is  well 
known.  As  in  other  parts  of  the  Southwest,  the  phase  system 
developed  by  Gladwin  and  Gladwin  (1934)  provides  the  basic  spatial 
and  temporal  framework  for  research  in  the  Jornada  area.  As  Plog 
notes,  (19S3:2yu,  311)  phase  frameworks  assume  a  homogeneity  of 
material  culture  for  an  area  at  a  given  time  period.  That  is,  all 
the  archeological  sites  in  a  given  region  are  assumed  to  be 
relatable  to  the  overall  developmental  trajectory  defined  by  the 
sequence  of  phases. 

Most  often  the  material  patterns  used  to  define  phases  are 
based  on  the  characteristics  of  the  larger  (i.e.,  more  visible, 
earliest  described)  sites  in  a  region.  It  can  be  difficult  to 
interpret  Iithic  and  ceramic  scatters  in  the  context  of  such  a 
framework  since  they  usually  lack,  for  functional  reasons,  the  key 
attributes  (e.g.,  architecture,  extensive  ceramic  assemblages) 
used  to  assign  them  to  phases.  As  a  result,  archeologists  are 
very  likely  under-representing  the  range  of  variability  within 
adaptive  strategies  by  assigning  potentially  contemporary  sites  to 
different  phases  on  the  basis  of  formal  attributes.  Moreover,  in 
many  parts  of  the  Soutnwest  the  majority  of  known  prehistoric 
sites  can  not  be  assigned  to  any  phase  due  to  lack  of  the 
appropriate  formal  characteristics.  The  Jornada  area  is  a  case 
example  of  precisely  this  situation. 

A  further  assumption  of  phase  sequences  is  that  directional 
culture  change  is  shared  by  all  inhabitants  of  a  region.  For 
example,  the  pithouse  to  pueblo  transition  in  the  Southwest  has 
traditionally  been  viewed  as  a  one-way  process.  it  is  assumed 
that  once  sedentary  strategies  develop  in  an  area,  instances  of 
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recurring  or  cooccurring  mobility  strategies  are  precluded.  It 
has  been  difficult  to  test  this  assumption  since  the  traditional 
emphasis  on  cultural  pnases  serves  to  direct  attention  away  from 
the  many  "unidentifiable"  iithic  and  ceramic  scatters.  Yet  these 
relatively  low  visibility  sites  are  precisely  tne  ones  which  can 
provide  evidence  for  the  existence  of  mobile  strategies  not 
adequately  expressed  in  the  phase  system  (Cordell  et  ai.  198J:9;. 

Some  recent  models  of  cultural  succession  explicitly 
recognize  tne  potential  tor  the  representation  ot  alternative 
adapcive  strategies  in  the  archeologica ..  record  (Adams  1980; 
Stuarc  and  Gautnier  19811.  Both  models  identify  dichotomous 
evolutionary  modes,  or  adaptive  strategies,  as  having  contributed 
variability  to  the  archeological  record:  resilient  strategies  and 
stable  strategies  (Stuart  and  Gauthier  refer  to  these  as 
efnciency  and  power  drives;.  Cultural  succession  is  viewed  as  a 
product  of  the  interaction  between  the  resilient  and  stable  poses 
of  adaptive  strategies. 

Stable  strategies  are  characterized  by  increasing  rates  of 
population  growth,  high  levels  of  overall  productivity  and  high 
rates  of  energy  expenditure  (Stuart  and  Gauthier  1981:1U;.  Growth 
in  these  areas  is  supported  by  intensification  within  the 
subsistence  strategy.  In  contrast,  resilient  strategies  exhibit 
decreased  rates  of  population  growth,  production  or  energy 
expenditure.  They  reflect  extensive  adaptations  which  tend  toward 
the  maintenance  of  homeostasis.  As  Upham  (1984;  has  noted,  this 
dichotomy  is  probably  overly  simplistic  except  as  a  heuristic 
device.  Most  cultural  systems  may  be  viewed  as  falling  somewhere 
along  a  continuum  between  the  two  extremes. 

Tne  characteristics  of  stable  and  resilient  strategies  can 
contribute  to  archeological  variability  in  at  least  two  ways. 
First,  individual  systems  have  the  potential  to  oscillate  between 
stable  and  resilient  modes  depending  on  the  circumstances  at  hand. 
Intermittent  periods  of  growth,  or  disequalibria,  can  be  balanced 
by  intervening  periods  of  resiliency.  A  pattern  of  population 
aggregation  followed  by  dispersal  in  the  San  Juan  Basin  is  one 
example  proposed  as  evidence  of  such  cycles  (Cordell  and  Flog 
1979;.  Second,  one  must  allow  for  the  possibility  that  stable  and 
resilient  strategies  could  coexist  at  any  time  after  the  advent  of 
intensive  sedentary  adaptations  (Wimberly  1979;  Cordell  et  ai. 
1 98  1 ;  Flog  1984;. 

It  must  be  emphasized  that  different  adaptive  strategies  are 
not  to  be  equated  with  ethnicity.  Reference  to  a  particular 
strategy  refers  explicitly  to  the  identification  of  certain 
characteristics  of  population  size,  distribution,  mobility,  etc.; 
at  this  level,  no  correlation  with  specific  ethnic  t,i.e., 
cultural;  groups  is  implied.  Archeological  evidence  for  the 
existence  ot  different  strategies  at  a  given  time  might  be 
produced  in  several  ways.  It  is  certainly  possible  that  distinct 
strategies  might  reflect  the  behavior  of  different  ethnic  groups. 


However,  it  is  no:  yet  clear  itiat  archeological  materials  are 
capable  of  measuring  ethnicity,  except  perhaps  during  proto- 
historic  or  historic  periods.  in  light  of  this  problem,  at  least 
two  other  possibilities  are  eq"aiiy  plausible.  Multiple  adaptive 
strategies  could  represent  tne  activities  ot  ditterent  segments 
(e.g.,  upland/ lowland.)  of  the  same  population.  Short-term 
fluctuations  in  land  use  practices  by  a  single  population  over 
time  might  also  produce  evidence  for  a  variety  of  strategies 
which,  given  currenc  chronological  limitations,  might  appear  to  be 
roughly  contemporaneous  in  the  archeological  record. 

Sices  used  to  define  a  phase  sequence  will  represent  the 
remains  of  a  scable  strategy  while  the  others  (perhaps  the 
majority)  could  be  the  byproducts  of  several  strategies. 
Archeologists  have  typically  directed  their  efforts  at  the 
definition  of  stable  cultural  patterns  (i.e.,  phase  sequences)  as 
if  they  were  the  only  strategy  operating  in  a  given  area  (Piog 
198s,).  In  cases  where  both  stable  and  resilient  strategies  are 
present  (either  serially  or  coexisting)  the  more  visible  remains 
ot  the  stable  pattern  will  likely  be  identified  as  the 
characteristic  pattern  for  the  region  and  the  resilient  strategy 
may  go  unrecognized.  Such  a  situation  is  suggested  by  the  Apache 
occupation  of  southern  New  Mexico  and  West  Texas.  Although  the 
Apache  use  of  the  study  area  is  very  well  documented  in 
ethnographic  and  historical  records,  they  remain,  by  definition, 
virtually  invisible  archeologicaliy.  Their  small,  highly  mobile 
groups  can  be  expected  to  have  produced  lithic  and  ceramic 
scatters  whicn  have  been  assigned  to  the  Archaic,  interpreted  as 
formative  limited  activity  camps,  or  added  to  the  growing  corpus 
ot  "unidentifiable”  sites  in  the  Jornada  area.  Similar  problems 
probably  exist  in  the  treatment  of  prehistoric  remains  as  well. 

The  Jornada  area  provides  a  prime  example  of  a  phase 
sequence  which  defines  a  stable  pattern  that  is  not  directly 
reflected  in  the  majority  of  archeological  sites.  Most 
researchers  have  identified  fewer  tnan  15%  of  their  sites  as  loci 
of  permanent  habitations  (Beckes  197/;  Hester  19/7;  Moore  and 
Bailey  1980;  Taylor  and  Brethauer  1980;  Harkey  1981;  Laumbach 
1982;  Duran  1982;  Hiliey  et  al.  1982;  Carmichael  1988a;  Upham 
1984;  cf.  LeBlanc  and  Whalen  1980).  In  addition,  80%  or  more  of 
the  sites  recorded  lack  the  diagnostic  artifacts  necessary  to 
assign  a  cultural  affiliation.  The  majority  of  sites  are  lithic 
or  ceramic  scatters  best  interpreted  as  short-term  camps  referable 
to  one  of  several  potential  adaptive  strategies.  In  the  Jornada 
area  at  least,  the  data  appear  to  indicate  that  settlement  in 
sedentary  vilLages  was  not  characteristic  of  adaptive  strategies 
in  general.  Hither  v i 1 1  age- based  strategies  were  much  more 
variable  than  is  normally  assumed,  or  Mie  archeological  record  is 
the  result  of  a  variety  of  strategies. 

The  idea  that  limited  activity  sites  are  part  of  sedentary 
settlement  systems  is  based  on  ethnographic  studies  ot  the  modern 
Pueblos.  Many  kinds  of  limited  activity  sites  have  been  reported 


iu  the  ethnographic  literature  (hunting  stands,  gathering  camps, 
quarries,  fieldhouses,  etc.).  While  some  archeological  sites 
appear  to  correspond  to  recognizable  ethnographic  site  types 
(Wilcox  1978),  others  do  not.  Lithic  and/or  ceramic  scatters 
could  be  produced  by  a  number  of  different  activities  as  discussed 
above:  logistic  camps  ancillary  to  sedentary  residences,  logistic 
camps  related  to  mobile  residences,  or  base  camps  in  a  strategy  of 
high  residential  mobility.  The  potential  for  strategies  with 
high  residential  mobility  to  occur  both  prior  to  and 
contemporaneously  with  strategies  of  low  residential  mobility 
means  that  improved  chronological  control  is  also  needed  to  help 
sort  the  multiple  possibilities  for  the  systemic  contexts  of  site 
fo  rmation. 


Site  Chronology 

As  is  the  case  with  assigning  cultural  affiliation,  the 
determination  of  temporal  placement  is  often  based  on  normative 
criteria.  Sites  are  usually  dated  by  reference  to  the 
characteristics  of  "diagnostic"  artifacts,  a  procedure  which  is 
most  likely  to  cause  problems  on  low  visibility  sites  like 
Keystone  86  and  87.  If  sites  like  these  contain  brownware 
ceramics  they  are  traditionally  assigned  to  one  of  the  Formative 
phases.  If  they  are  nonceramic  and/or  contain  "Archaic  style" 
projectile  points  they  are  typically  assigned  to  the  Archaic, 
^his  procedure  may  be  inevitable  in  the  context  of  surface  survey, 
but  data  from  excavations  indicate  that  such  assignments  must  be 
considered  tentative.  Recent  work  by  New  Mexico  State  University 
at  Pena  Blanca  in  the  southern  Organ  Mountains  illustrates  the 
difficulty  (Steadman  Uphara,  personal  communication,  12/5/84). 
Field  crews  recovered  over  /U  projectile  points,  most  of  which 
were  dart  points  which  would  generally  be  identified  as  Archaic. 
However,  radiocarbon  dates  from  the  site  indicate  an  occupation 
between  A.D.  1100-1400  (see  Appendix  III  D).  In  light  of  these 
results,  an  attempt  has  been  made  to  maximize  the  recovery  of 
radiocarbon  and  obsidian  samples  which  can  be  used  for 
enronometne  dating.  The  results  have  been  illuminating  since  the 
dates  for  Site  87  are  much  later  than  was  predicted  through  the 
traditional  interpretation  of  formal  characteristics.  The  dating 
procedures  and  results  are  detailed  in  Chapter  11. 


Problem  Domains 

The  general  theoretical  concerns  expressed  above  can  be 
articulated  as  a  group  of  primary  research  topics  which  are 
addressed  throughout  the  report.  They  follow  directly  from  the 
tneoretical  perspective,  perceived  problem  areas  in  the 
traditional  interpretations  of  the  local  prehistoric  sequence,  and 
from  requirements  of  the  RFP.  The  issues  addressed  can  be  grouped 
within  four  problem  domains:  1)  chronology  and  site  formation,  2) 
subsistence  strategies,  8)  site  function  and  k)  systemic  context 
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ot  the  sices.  The  specific  research  problems  addressed  within 
each  domain  are  outlined  below. 


Chronology 

it  is  clear  from  the  theoretical  perspective  adopted  here 
and  from  the  previous  work,  undertaken  in  the  project  area  by 
U'Laughl in  (l9dUj  and  Fields  and  Girard  (iyyij  that  the 
establishment  of  a  more  detailed  chronology  is  of  critical 
importance.  Chronological  control  will  contribute  to  the  analyses 
or  site  context,  or  role  within  an  adaptive  strategy,  in  two  major 
ways  to  the  analyses  in  two  major  ways.  First,  if  one  is  to 
consider  a  site  as  part  of  a  system,  it  is  necessary  to  establish 
at  least  general  contemporaneity  among  the  various  components  of 
that  system.  Also,  in  the  event  that  the  identified  components 
can  be  attributed  to  more  than  one  adaptive  strategy,  improved 
dating  will  be  required  to  determine  whether  or  not  the  different 
strategies  may  have  coexisted  in  time. 

The  second  area  in  which  chronometric  dates  are  helpful  is 
in  the  identirication  of  multiple  components  at  a  site.  Reliance 
on  the  use  of  relative  dating  techniques,  such  as  projectile  point 
styles  or  ceramic  types,  can  result  in  the  assignment  of  an  entire 
assemblage  to  a  single  period  when  multiple  occupations  are  in 
tact  present.  Using  obsidian  hydration  dates,  Kauffman  (iy84;  has 
shown  that  a  site  in  east  El  Paso  contains  significant  Paleoindian 
and  Archaic  components  in  spite  of  the  fact  that  it  was  recorded 
as  a  Mesiiia  phase  site  on  the  basis  of  surface  artifacts.  In 
another  case,  a  number  of  lithic  scatters  exhibiting 
characteristics  generally  identified  with  Archaic  sites  (high  raw 
material  diversity,  preponderance  of  biface  manufacturing  debris, 
etc.)  have  yielded  hydration  dates  in  the  12th  througn  14th 
centuries  (Batcho  iya4b). 

Chronometric  dacing  is  used  both  to  evaluate  the  temporal 
and  cultural  placement  of  Sites  3b  and  37  and  to  provide  a 
temporal  dimension  to  the  adaptive  strategies  of  which  they  are  a 
part.  This  is  accomplished  through  the  dating  of  15  radiocarbon 
samples  and  the  application  of  an  improved  technique  ot  obsidian 
hydration  to  21  samples.  The  details  and  results  of  these 
analyses  are  discussed  in  Chapter  11. 


Subsistence  Behavior 


The  analysis  of  dietary  patterns  from  botanical  and 
palynoiogical  data  is  an  important  endeavor  both  in  the  context  of 
testing  various  settlement  models  and  in  terms  of  the  state  of  our 
present  knowledge  of  subsistence  patterns  generally.  O'Laughlin 
( 1 y»tU  attributed  a  significant  dietary  role  to  the  use  of  leaf 
succulents  in  the  Keystone  area.  Fields  and  Girard  (iy83)  were 
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unable  co  contribute  cor rooorat mg  evidence  for  this  view  from 
Keystone  32  and  the  interred  function  of  fire-cracked  rock 
features  requires  further  testing.  Subsistence  activities  are 
further  examined  herein  through  the  use  of  standard  techniques  of 
flotation  and  identification  or  macrotlorai  remains.  Research 
problems  to  be  addressed  include  feature  function,  resource 
potential  of  the  site  environs  and  seasonality  of  the  floral 
remains.  The  consideration  of  feature  function  is  supplemented  by 
soil  chemistry  analyses  as  discussed  by  Rice  and  Dobbins  ( 1  y 1  > . 

u'Laughlin's  and  Fields  and  Girard's  earlier  work  in  the 
Keystone  area  indicates  that  the  recovery  of  suitable  pollen 
remains  can  be  a  problem.  For  this  reason,  an  attempt  has  been 
made  to  maximize  pollen  recovery  through  the  application  of 
extraction  techniques  developed  recently  for  use  in  arid  areas 
(aiso  see  RFP:8).  Such  techniques  rely  on  sieving,  the  use  of 
noncorrosive  chemicals  and  the  processing  of  relatively  large  soil 
samples  fWoosley  1978;  Horowitz  et  ai.  1981). 

Due  to  the  importance  of  insect-poilenated  plants  such  as 
the  leaf  succulents,  in  aboriginal  diets,  the  potential  for 
recovering  economically  significant  pollen  is  limited.  However, 
polien  speccra  should  contribute  to  an  understanding  of  resource 
potential  in  the  Keystone  area  and  prehistoric  environments  in 
general.  The  results  of  all  these  analyses  are  reported  in  the 
Appendices  and  discussed  in  Chapter  12. 

Site  Function 

As  reflected  in  ttie  discussion  above,  one  of  the  most 
important  questions  which  can  be  addressed  with  data  from  the 
Keystone  Sites  is  their  function  as  it  relates  to  a  regional 
adaptive  strategy.  The  issue  of  site  function  is  approached  from 
a  variety  of  perspectives,  including  feature  typology,  litnic 
analysis  and  the  identification  of  technologically  related 
associations  within  the  assemblage,  spatial  analysis  of  features 
and  artifacts  and  considerations  of  the  structure  of  site  contents 
as  it  relates  to  ocher  types  of  sites.  The  basic  thrust  ot  all 
these  analyses  is  the  interpretation  of  the  relative  permanence  ot 
the  occupation  ot  the  sices  and  definition  ot  the  range  ot 
behaviors  represented. 

Tile  ability  to  identity  archeological  sites  or  components 
produced  by  different  types  of  adaptive  strategies  is  ot  special 
interest.  To  this  end,  points  from  the  general  discussion  ot 
theoretical  perspective  have  been  rephrased  into  a  series  of 
testable  hypo  dieses: 

ot  ties  is  1 .  Homogeneity  of  artifact  assemblages  wilt  be 
inversely  related  to  duration  ot  occupation. 


Homogeneity  wiciun  artifact  assemblages  is  measured  by  the  quan¬ 
tity  and  diversity  of  artifact  ciasses  represented  on  tbe  sites. 
Task  groups  responsible  for  the  deposition  at  a  iiraited  activity 
site  are  expected  to  discard  fewer  artifacts  due  to  the  shorter 
duration  ot  the  occupation,  and  fewer  types  of  artifacts  due  to 
the  functional  specialization  of  the  site.  Conversely, 
residential  sites  (e.g.,  villages,  base  camps;  will  be  formed  by 
larger  groups  of  people  engaged  in  a  wider  range  of  activities 
over  a  longer  period  of  time.  As  a  result,  the  sites  should  con¬ 
tain  higher  densities  of  artitacts  and  a  greater  variety  ot 
artifact  ciasses. 


Hypothesis  2.  Tne  diversity  of  lithic  raw  materials  will 

vary  directly  with  the  duration  of  occupation. 

Witnin  any  given  time  period,  sites  occupied  for  longer  periods  of 
time  are  expected  to  contain  a  greater  variety  of  lithic  raw 
materials.  Biniord  (l97y)  argues  that  lithic  material  procurement 
is  an  embedded  strategy  among  some  Eskimo  groups.  That  is,  lithic 
raw  materials  are  collected  incidentally  to  other,  more 
logistically  planned,  procurement  activities.  This  may  in  fact  be 
a  general  condition  applicable  to  many  human  groups.  Preliminary 
observations  from  the  Tularosa  Basin  provide  some  evidence  tor 
embedded  lithic  procurement.  The  utilization  of  chert  on  a 
variety  of  sites  is  generally  focused  on  locally  available 
materials  (Pigott  and  Dulaney  19/7;  Laumbacn  19d0;  Carmichael 
lydda;  Eidenbach  19#!;.  If  this  is  the  case,  variability  in  raw 
material  will  measure,  at  least  in  part,  the  relative  mobility  ot 
the  groups  occupying  a  site.  Mobile  strategies  involving  curated 
technologies  should  lead  to  a  wide  variety  of  source  areas  being 
represented  on  a  given  site.  The  longer  a  site  is  occupied,  the 
greater  the  chance  thac  task  groups  related  to  it  will  introduce 
raw  materials  collected  at  diverse  locations. 


Hypothesis  J.  In  tensity  of  use  of  formal  tools  will  vary 
inversely  with  duration  of  occupation. 

Curated  tool  assemblages  should  exhibit  greater  intensity  of  tool 
use,  as  indicated  by  the  total  number  of  edges.  Curated 
assemblages  should  be  more  characteristic  of  short  term 
occupations  at  logistic  camps.  Residential  sites  should  contain 
proportionately  fewer  formal  tools  with  fewer  utilized  edges  due 
to  the  larger  amounts  of  manufacturing  debris  produced  at  these 
loci. 


Hypothes is  4.  Artifact  size  will  vary  inversely  with  the 
duration  of  occupation. 


of  the  Location  (Binford  1982:19). 


Some  examples  are  provided  by  Fort  Bliss  survey  data  from 
ttie  southern  Tularosa  Basin.  Site  FB-1525  is  a  large  site  of 
about  11  ha  containing  primarily  small  hearths  and  scattered 
lithics.  Intrasite  artifact  and  feature  distributions  are  very 
homogeneous,  with  the  locations  or  hearths  not  apparently  condi¬ 
tioned  by  one  another.  Based  on  the  variety  of  projectile  points 
identitied,  the  site  was  reoccupied  from  late  Paleomdian  times  to 
the  £1  Faso  phase.  The  site  is  not  a  single  component  settlement 
but  rather  a  series  of  small  limited  activity  sites  located  in  the 
same  general  vicinity  (Carmichael  1983a:214).  In  contrast,  FB- 
lib/  is  an  Archaic  site  at  which  there  is  evidence  for  intrasite 
activity  patterning.  Lithic  concentrations  are  confined  primarily 
to  the  west  edge  of  the  site  and  a  group  of  large  fire-cracked 
rocK  features  are  situated  at  the  east  edge.  This  site  is  more 
litteiy  the  result  of  activicy  organization  witnin  a  base  camp  than 
is  FB-1525  (Carmichael  1983a:253,  unpublished  field  notes).  As 
noted  below,  the  distributional  pattern  at  the  latter  site  is 
similar  to  that  recorded  for  Site  37.  Investigations  of  the 
patterns  expected  to  accompany  such  organization  will  proceed 
through  the  testing  of  the  hypotheses  listed  above.  The  results 
of  these  analyses  are  discussed  in  Chapters  8,  9,  10  and  li. 

in  addition  to  the  analysis  of  the  artifactual  content  of 
the  sice,  the  interpretation  of  site  function  is  aided  by  the 
investigation  of  feature  function.  Fire-cracked  rock  features 
have  been  divided  into  two  groups  on  the  basis  of  a  cluster 
analysis  of  size  and  further  subdivisions  have  been  noted  which 
appear  to  have  functional  significance  (Chapter  /).  The  results 
of  botanical  studies  are  applied  to  these  groups  in  an  attempt  to 
test  O'LaughLin's  (l980)  interpretations  of  rock  features  at 
Keystone  33.  The  spatial  distribution  of  these  features  and  the 
pit  structures  in  relation  to  artifact  densities  and  technological 
clusters  (Chapter  10)  is  also  relevant  to  this  problem  domain. 


Systemic  Context  and  organization 

Tne  interpretation  ot  the  systemic  relationships  of  the 
Keystone  sites  involves  the  synthesis  of  information  on  site 
function  and  structure  (from  analyses  mentioned  above)  with 
considerations  of  social  organization  and  regional  settlement 
patterns.  The  results  of  artifact  and  feature  analysis  support 
interpretation  that  both  Keystone  36  and  3 7  were  short-term  camps. 
However,  the  differences  between  them  suggest  they  were  formed  in 
the  context  of  somewhat  different  logistic  strategies. 
Comparisons  between  ttie  sites  are  extended  to  other  archeological 
remains  known  from  surveys  in  the  region.  A  discussion  of 
regional  settlement  patterns  as  they  relate  to  the  Keystone  sites, 
and  the  utility  of  catchment  analysis  in  defining  the 
relationships  is  presented  in  Chapter  1). 


Jb 


CHAPTER  4 


FIELD  METHODOLOGY 

by  David  Carmichael  and  Hiram  Henry 


Introduction 


Tne  methodology  employed  in  data  recovery  at  Keystone  bites 
3b  and  37  is  responsive  to  several  concerns  called  for  in  tne  RFP 
and  required  by  the  research  design.  The  primary  gears  of  the 
data  recovery  procedures  can  be  summarized  as:  the  identification 
of  the  range  of  features  at  the  two  sites,  the  identification  of 
variability  within  the  artifact  assemblages,  recording  the 
distributional  contexts  of  the  features  and  artifacts, 
maximization  of  the  recovery  of  samples  amenable  to  chronometric 
dating,  and  maximization  of  the  recovery  of  botanical  remains. 
This  chapter  contains  a  brief  outline  of  the  techniques  used  in 
our  investigations  in  response  to  these  goals.  They  are  consider¬ 
ed  roughly  in  order  of  their  application  in  the  field  and  their 
relationships  to  problem-oriented  data  recovery  requirements  are 
noted.  The  usefulness  of  these  techniques  is  discussed  in  Chapter 
b,  along  with  a  summary  of  the  range  of  features  and  artifacts 
recovered  from  each  site. 


Surface  Mapping 

The  Army  Corps  provided  basic  locational  information, 
including  maps  of  the  sites  as  they  appeared  in  the  fall  of  1981). 
The  site  boundaries  shown  on  these  records  were  revised  during  tne 
first  stages  of  surface  mapping.  The  site  edges  were  intensively 
walked  and  boundaries  were  marked  where  artifact  densities  dropped 
to  zero  for  a  distance  of  20-30  meters.  This  approach  yielded  site 
sizes  of  approximately  4,300  and  ib,8U0  square  meters  for  Sites  3b 
and  i 7,  respectively.  The  site  boundaries  and  their  relationships 
to  topography  are  shown  in  Figures  3  and  4. 

One  exception  to  this  procedure  occurred  in  the  distinction 
of  Sites  35  and  3o.  The  boundaries  at  Site  36  are  well  defined  on 
three  sides  where  topographic  changes  are  marked.  The  site  is 
bounded  by  erosional  cuts  on  the  north  and  south  and  by  the  road- 
cut  for  Interstate  10  on  the  west.  To  the  east  there  appears  to 
be  little  justification  for  the  distinction  between  Sites  35  and 
3b  (Figure  l).  There  is  a  gap  of  some  15-20  meters  between  the 
artifact  scatters  but  tne  area  is  one  of  loose  dune  sand  and  it 
may  well  be  that  the  scatters  are  continuous.  Recent  test 
excavations  at  Site  35  support  the  view  that  the  sites  are  part  or 
a  continuous  scatter  iStuart  19847.  The  original  boundary  thus 
reflects  the  difficulties  of  defining  tne  limits  ot  scatters  in 
active  dunes. 
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Figure  3.  Topographic  Map  of  Keystone  36 


At  Site  5/  1 1.0  boundaries  were  extended  slightly  on  the 
northwest  side  and  substantially  on  the  east.  The  eastern 
extension  encloses  an  eroded  area  winch  was  apparently  taken  to 
be  the  eastern  edge  during  initial  survey.  However,  the  eroded 
area  is  ringed  by  a  scatter  ot  lithic  artifacts  extending  east 
into  a  slight  saddle  where  additional  fire-cracked  rock  features 
were  recorded  (.Figure  8).  Artifacts  and  features  within  the 
extension  were  recorded  during  surface  mapping  but  because  the 
area  lies  beyond  tne  construction  easement,  no  further 
investigations  were  carried  out  in  the  eastern  third  of  the  site. 
Tms  will  likely  have  no  effect  on  subsequent  analyses  since  even 
the  undisturbed  areas  in  the  eastern  portion  of  the  site  contain 
few  artifacts  or  features.  All  maps  and  analyses  deal  with 
materials  and  features  west  of  tne  Right-of-Way  (ROW)  boundary, 
an  area  of  about  lU,bUU  square  meters,  as  shown  in  Figure  4. 


Surface  mapping  involved  the  establishment  of  vertical 
control,  topograpnic  contouring  and  the  recording  ot  artifact  and 
feature  distributions.  Datum  points  and  grid  lines  were  laid  out 
using  a  theodolite  with  elevation  control  tied  into  nearby 
benchmarks.  The  datum  at  Sice  J7  was  tied  into  City  of  El  Paso 
monuments  in  the  Coronado  Hills  Subdivision  and  Site  Jb  was 
located  by  reference  to  existing  Army  Corps  benchmarks  on  the 
ridge  east  of  the  sice.  The  results  of  topographic  mapping  are 
presented  in  Figures  J  and  4. 

In  lighc  of  the  reported  low  density  and  dispersed  nature  of 
artifacts  on  the  sites,  it  was  determined  that  the  most  effective 
method  for  mapping  surface  distributions  was  througn  recording 
point  proveniences.  This  was  accomplished  with  the  use  of  a 
Sokkisha  SDM3E  laser  transit  which  provides  immediate  readouts  for 
locational  coordinates  and  elevation.  All  surface  artifacts, 
features  and  scattered  fire-cracked  rocks  were  recorded  in  this 
manner.  Field  maps  constructed  with  these  locational  data  were 
later  taken  to  the  Digital  Image  Processing  Laboratory  at  NMSU 
where  the  coordinates  were  digitized  for  the  production  of 
computer  maps.  The  resultant  distribution  maps  were  used  to 
facilitate  the  placement  of  judgemental  excavation  units.  In 
addition,  the  digitized  data  were  transformed  on  the  computer  for 
use  in  tne  locational  analyses  discussed  in  Chapter  10.  Surface 
artifact  counts  for  Sites  Jb  and  37  were  28^  and  823  respectively, 
yielding  densities  (.07  and  .08  per  square  meter)  only  slightly 
higher  than  those  reported  during  a  previous  survey  of  the  sites 
(O'Laughlin  1^80). 

Magnetometer  Survey 

Following  the  discovery  of  Archaic  residential  structures  at 
Keystone  Site  13,  a  major  concern  of  ail  subsequent  investigations 
in  tne  area  has  been  the  identification  ot  additional  subsurface 
archeological  features.  In  order  to  assist  in  the  location  ot 
features  prior  to  the  application  of  destructive  excavation 


tecnniques,  a  magnetic  reconnaissance  survey  was  conducted  at 
Sices  36  and  37.  In  addition,  the  survey  serves  to  assess  the 
utility  of  magnetometers  in  the  type  of  site  and  topographic 
setting  represented  by  Sites  36  and  37. 

Archeologists  have  been  using  magnetometers  for  subsurface 
explorations  with  varying  degrees  of  success  since  the  late 
1930's.  Although  many  sites  are  not  amenable  to  magnetic 
surveying,  some  researchers  have  achieved  very  satisfactory 
results  in  locating  and  identifying  subsurface  features.  During 
recent  studies  conducted  by  the  Dolores  Archeological  Program  in 
southwestern  Colorado,  researchers  were  able  to  provide 
archeologists  with  feature  locations,  probable  feature  types 
(i.e.,  pit  structures,  fire  hearths,  etc.)  and  approximate  depths 
with  a  high  degree  of  success  (Huggins  and  Weymouth  1978,  1981; 
Bennett  and  Weymouth  1982).  Others  have  detected  objects  such  as 
bricks,  tiles,  pottery,  fire  pits,  buried  pathways,  burials,  and 
iron  artifacts  (Breiner  19/3). 

Magnetometers  detect  archeological  features  by  measuring 
local  irregularities  in  the  earth's  magnetic  field.  The  instru¬ 
ments  most  commonly  used  for  archeological  applications  are  proton 
precession  magnetometers.  The  magnetometers  utilize  the  free 
precession  of  spinning  protons  of  hydrogen  atoms  to  measure 
magnetic  field  strength  by  passing  current  through  a  coil  immersed 
in  decane  (a  protein-rich  hydrocarbon  fluid).  When  current  is 
flowing  the  spinning  protons  align  with  the  magnetic  field  created 
by  the  coil.  When  the  current  is  interrupted  the  protons  realign 
with  the  earth's  magnetic  field,  causing  them  to  precess,  or 
wobble  about  the  earth's  field.  The  precessing  protons  then 
generate  a  small  current  in  the  coil  which  is  proportional  to  the 
strength  of  the  magnetic  field  being  measured.  Small  magnetic 
variations,  or  anomalies,  are  measured  in  nano-Teslas,  more 
commonly  referred  to  as  gammas,  with  an  accuracy  of  one  gamma. 

Measurable  anomalies  are  caused  by  a  variety  of  natural  and 
cultural  factors.  The  degree  of  residual  magnetism  in  soils  and 
rocks  is  a  result  of  their  composition.  Materials  susceptible  to 
magnetic  alignment  are  mainly  the  iron  compounds  found  in  soils: 
hematite,  magnetite  and  maghemite.  Under  ideal  conditions  a 
magnetic  survey  could  potentially  measure  equal  readings 
throughout  a  given  area.  In  reality  a  number  of  geologic  and 
anthropogenic  processes  provide  mixing  and  variability  in  mineral 
content  which  are  reflected  as  magnetic  anomalies.  Anthropogenic 
sources  of  anomalies  can  be  assigned  to  three  categories:  thermal, 
mechanical  and  chemical  (Huggins  and  Weymouth  1981). 

Thermal  alteration  of  soils  is  the  major  source  of 
culturally  produced  magnetic  variations.  Minerals  with  lower 
magnetic  susceptibility  can  be  transformed  into  materials  with 
higher  susceptibility  through  oxidation  and  reduction.  Also, 
thermoremanent  magnetization  can  be  produced  by  heating  in  soils 
containing  iron  oxide.  Thus,  it  is  expectable  that  archeological 


features  involving  Che  heacing  of  soils,  such  as  campfires  and 
roasting  pits,  should  have  an  effect  on  susceptible  soils. 

Mechanical  disturbances  in  the  natural  residual  magnetism 
can  also  produce  anomalies.  Due  to  physical  and  organic  processes 
involved  in  pedogenesis,  the  upper  strata  of  soils  are  generally 
more  magnetic  than  lower  levels.  When  the  upper  strata  are 
displaced  by  t  ne  excavation  of  pits,  graves,  cultivation,  etc., 
anomalies  may  resulc,  Pithouses  could  be  expected  to  produce 
variations  of  this  sort. 

Cnemicai  processes  occurring  naturally  in  soils  can  act  much 
like  heat  alteration.  Humic  decomposition  may  produce  reduction 
and  oxidation  reactions  whicn  in  turn  convert  materials  with  low 
susceptibility  into  more  magnetic  materials. 

Many,  or  most,  (Breiner  1973)  archeological  site  situations 
are  poorly  suited  to  the  application  of  magnetometer  surveys.  One 
reason  for  this  is  that  sandy  soils  exhibit  low  levels  of 
magnetic  susceptibility  and  measurable  contrasts  are  difficult  to 
identify.  Other  unfavorable  conditions  include  irregular  surface 
topography,  the  presence  of  igneous  or  metamorphic  boulders,  near 
surface  bedrock  and  proximity  to  modern  iron  in  the  form  of  trash, 
fences,  pipes,  structures,  etc. 

Variations  in  the  earth's  external  magnetic  field  can  also 
significantly  affect  the  values  recorded  during  magnetometer 
survey.  These  variations  are  the  result  of  changes  in  the 
electrical  currents  radiating  from  the  sun  and  by  movements  of  the 
earth  in  relation  to  the  currents.  Diurnal  variations  occur  as 
the  earth  rotates,  with  magnetic  field  strength  at  any  given 
location  decreasing  throughout  the  morning,  reaching  a  low  at 
noon,  and  increasing  throughout  the  afternoon.  Magnetic  survey 
readings  can  be  corrected  for  diurnal  variation  by  using  two 
magnetometers  at  the  same  time.  One  instrument  is  used  as  a  base 
station  which  automatically  records  fluctuations  at  one  location 
throughout  the  day.  Readings  taken  from  various  locations  within 
the  site  are  corrected  by  removing  that  part  of  the  variability 
attributable  to  fluctuations  recorded  at  the  base  station. 


Magnetic  surveys  were  conducted  at  Sites  3b  and  37  using  two 
BG4G  Geometries  Model  G-B5b  proton  precession  magnetometers.  Base 
station  locations  were  established  just  outside  the  boundaries  of 
each  site  and  the  same  instrument  was  used  for  the  base  station 
throughout  the  survey.  Survey  crews  were  made  up  of  two  or  tnree 
people  with  one  responsible  for  placing  the  sensor  on  the  proper 
grid  corner  and  the  others  involved  in  various  recording 
procedures.  Magnetic  readings  were  recorded  at  every  point  on  a  L 
x  L  meter  grid  across  the  sites,  at  the  average  rate  of  three  to 
four  readings  per  minute. 


Two  different  gridding  methods  were  used  on  the  sites  in 
order  to  compare  their  effectiveness.  At  Site  37  readings  were 
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taken  at  two  meter  intervals  within  4UU  square  meter  f2Ux2u  mj 
blocks.  This  allowed  the  site  to  be  divided  into  manageable 
segments  with  convenient  stopping  points  at  the  end  of  each  day. 
Site  Jb  is  somewhat  smaller  and  was  completed  in  two  days.  it  was 
divided  in  haLt  along  the  north-south  baseline  and  readings  were 
taken  along  lines  perpendicular  to  the  baseline.  Grids  were 
marked  by  stretching  nonmetaiiic  metric  tapes  across  the  area  to 
be  surveyed.  During  the  process  of  establishing  the  grids,  the 
sites  were  searched  for  metal  objects  that  might  adversely  affect 
the  readings.  Many  items  of  modern  trash  were  removed  at  this 
point,  ranging  from  tin  cans  and  wire  to  stove  and  auto  parts. 

In  an  attempt  to  establish  magnetic  signatures  for  the  types 
of  features  known  to  occur  at  the  sites,  a  number  of  test  passes 
were  made  over  various  exposed  surface  features  (prehistoric  and 
modern  hearths,)  and  large  rhyolite  boulders.  Passes  were  made  in 
several  directions  across  the  features  in  order  to  measure  minimum 
and  maximum  values  and  to  differentiate  magnetic  readings  produced 
from  induced  and  remnant  magnetization  (Breiner  1973). 
Unfortunately,  no  variation  could  be  attributed  to  those  surface 
features  tested. 

The  G-83b  magnetometer  has  the  capability  to  internally 
store  field  data  from  up  to  three  days  of  survey  work.  At  that 
time  the  data  were  transferred  inco  a  computer  file  by  dumping 
them  directly  into  a  Hewlett-Packard  Model  87  housed  in  the  lab. 
A  software  package  developed  by  EG&G  Geometries,  Inc.  was  used  to 
compare  the  data  from  the  two  instruments  and  printouts  were 
produced  of  magnetic  readings  corrected  for  diurnal  fluctuations 
in  the  earth's  magnetic  field.  These  readings  were  then  used  to 
plot  magnetic  contour  maps. 

The  record  of  anomalies  on  the  sites  was  used  to  inform  the 
placement  of  excavation  units.  Judgemental  4x4  m  excavation  units 
were  placed  over  nine  anomalies  at  Site  3b  and  over  two  at  Site 
37.  Several  additional  discontinuities  were  tested  by  their 
inclusion  within  randomly  selected  units  or  backhoe  trenches.  The 
interpretation  of  the  magnetic  contour  maps  is  discussed  in 
Chapter  6. 

Excavations 

Excavation  activities  were  directed  toward  the  recovery  of 
two  primary  types  of  information,  the  types  of  features 
represented  and  the  kinds  of  artifacts  associated  with  t ne 
features.  The  identification  and  analysis  of  feature  types 
figured  prominently  in  the  inferences  of  site  function  drawn  from 
the  previous  Keystone  Dam  investigations.  Given  the  importance 
placed  on  the  range  of  feature  types  on  sites  in  the  area,  every 
etfort  was  made  to  insure  that  within-site  variability  would  be 
adequately  addressed  by  this  study.  Keystone  Sites  3b  and  37 
were  excavated  using  a  variety  of  techniques  in  order  to  maximize 
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die  recovery  of  features  and  Co  recover  artifacts  presumed  to  be 
spatially  related  to  different  classes  of  features.  The 
techniques  used  included  hand  excavations  within  judgemental  and 
randomly  located  units,  backhoe  trenching  and  mechanical  scraping 
of  large  areas  of  the  sites.  The  application  of  these  approaches 
is  detailed  below  and  an  evaluation  of  results  is  contained  in 
Cnapter  6. 

All  prehistoric  surface  features  were  excavated  by  hand  by 
circumscribing  them  within  4  by  4  meter  grid  units  (Figures  5  and 
6).  The  units  were  used  to  define  the  features  but  did  not 
preclude  the  horizontal  exposure  of  living  space  around  and 
between  them.  The  units  were  shovel  scraped  in  10  cm  arbitrary 
levels  within  1  by  1  meter  squares  and  all  soil  thus  collected  was 
passed  through  6.6  mm  (1/4  inch)  screens.  Soil  and  flotation 
samples  were  collected  from  each  level  within  and  outside  the 
features.  A  total  of  3d  surface  features  were  identified  on  the 
two  sites  but  five  were  modern  and  two  were  outside  the  ROW.  The 
excavation  of  the  remaining  2d  prehistoric  features  disclosed  six 
more . 


Hand  excavations  were  also  undertaken  in  a  series  of  4  by  4 
meter  units  comprising  a  five  percent  random  sample  of  the  site 
areas.  The  excavation  techniques  were  identical  to  those  outlined 
above  for  surface  features.  The  random  component  to  the  research 
design  was  intended  to  provide  an  unbiased  sample  of  features  and 
artifacts  whose  characteristics  and  distributions  might  not  be 
reflected  in  the  surface  maps. 

In  order  to  select  the  random  units  a  4  by  4  meter  grid  was 
superimposed  on  the  baselines  for  each  site  to  provide  a  sampling 
frame.  Numbering  of  the  grid  was  initiated  at  a  randomly  chosen 
unit  and  the  units  were  numbered  sequentially  thereafter. 
Excavation  units  were  then  selected  from  the  sampling  frame 
(without  replacement)  until  samples  of  16  and  22  units  were 
obtained  for  Sites  Jb  and  il  respectively.  If  a  sampled  unit  fell 
within  an  area  already  affected  by  surface  feature  excavations  or 
backhoe  trenches,  another  unit  was  selected.  An  additional  step 
in  this  procedure  was  employed  at  Site  36  where  the  site  area  was 
stratified  prior  to  sampling.  The  site  was  stratified  along  the 
4N  grid  line  in  response  to  the  differential  distribution  of 
magnetic  anomalies  recorded  on  the  site.  The  northern  stratum 
contains  a  great  many  anomalies  while  the  southern  stratum 
produced  very  few  (Figure  7).  This  assured  us  of  obtaining  a  five 
percent  sample  of  the  area  in  which  the  magnetic  survey  indicated 
a  possibility  of  buried  features.  The  sampled  units  are  listed  in 
Table  2  and  mapped  in  Figures  5  and  b. 


An  additional  five  percent  sample  of  4  by  4  meter  units  was 
chosen  j  udgementally  on  each  site  in  order  to  bring  the  sampled 
area  up  to  Id  percent  in  addition  to  the  surface  feature 
excavations.  Judgemental  units  were  generally  located  in  areas  of 


Table  2.  Excavation  units  selected  at  KS-37 
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investigate  anomalies  identified  during  trie  magnetometer  survey, 
borne  units  were  also  placed  to  provide  systematic  testing  of  gaps 
in  tne  coverage  of  random  units.  Excavation  methods  were  tne  same 
as  those  noted  above.  Sixteen  and  22  judgemental  units  were 
selected  on  Sites  lb  and  i / ,  respectively,  as  snown  in  Table  1  and 
Figures  5  and  b. 

Further  subsurface  testing  was  accomplished  through  the 
application  of  a  systematic  backhoe  trenching  procedure.  As  part 
of  the  initial  mapping  effort,  21)  by  20  meter  grids  were  surveyed 
at  both  sites.  The  grid  units  were  then  used  as  a  framework  for 
the  systematic  iocacion  of  backhoe  trenches  across  all  parts  of 
tne  sites.  The  first  trench  was  oriented  along  the  east-west 
centerline  of  a  20  by  20  meter  unit,  and  adjacent  trenches  were 
oriented  north-south,  forming  a  checkerboard  pattern  across  the 
sites  (Figures  J-6).  Each  trench  was  excavated  into  the  carbonate 
horizon  and  then  cleaned  and  profiled  in  an  attempt  to  identify 
features . 

In  contrast  to  previous  uses  of  trenching  on  the  Keystone 
Dam  sites,  backhoe  testing  was  conceived  of  as  a  statistical 
sampling  device.  As  demonstrated  by  Rice  and  Plog  (1981)  tor  the 
Hohokam  area,  trenching  can  be  an  efficient  method  for  locating 
subsurface  features  and  predicting  total  populations  of  such  fea¬ 
tures.  Since  a  feature  does  not  have  to  fail  completely  within  a 
trencn  in  order  to  be  discovered,  a  relatively  small  number  of 
trenches  can  provide  a  large  Equivalent  Sampled  Area  (Rice  and 
PLog  1981:12).  In  the  case  of  Keystone  17,  for  example,  the 
excavated  area  of  the  backhoe  trencnes  shown  in  Figure  6  amounts 
to  less  than  a  four  percent  sample  of  the  site  area. 
Nevertheless,  due  to  the  boundary  effect  in  transect  sampling,  the 
trenches  each  provide  an  Equivalent  Sampled  Area  of  7(1.8  square 
meters  for  features  four  meters  in  diameter. 

Tne  backhoe  trenching  procedure  was  very  productive  indeed, 
initially  exposing  four  pit  structures  at  Site  37  (Features  29, 
11,  38  and  19;  wnich  were  not  discovered  by  tne  use  of  other 
excavation  techniques.  Due  to  the  fact  that  the  trenches  provided 
a  specifiable  sample  of  the  site,  the  formulae  presented  by  Rice 
and  Plog  (1981:12)  could  be  used  to  predict  the  probable  existence 
of  additional  structures.  The  Equivalent  Sampled  Area  (ESa) 
provided  by  the  trenches  is  calculated  using  the  formula: 


ESA  =  .11  ( 2  F  W  x  TL)  +  (TL  x  TW) 


where  FW  is  the  width  of  the  ideal  feature  and  TL  is  the  trench 
length  and  TW  is  the  trench  width.  At  Keystone  17  the  ESA 
produced  by  each  of  our  initial  trenches  is  7(1.8  square  meters 
for  features  approximating  the  size  of  the  pit  structures  (about 
four  meters  across).  It  is  then  possible  to  determine  the  sample 
fraction  of  features  of  this  size  which  have  been  identified: 
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Using  an  equivalent  total  of  18  trenches  and  a  site  area  or  94UU 
square  meters,  tire  sampLe  traction  tor  Site  iJ  is  144.  Note  that 
tire  site  area  used  in  tire  calculations  here  is  smaller  than  the 
total  within  tire  ROW.  The  difference  reflects  the  tact  that 
backhoe  trenching  was  carried  out  within  2U  by  20  meter  grid 
units.  Several  partial  units  occurred  too  close  to  the  edge  of 
the  highway  cut  to  allow  use  of  the  backhoe  and  ttrese  areas  were 
subtracted  tor  the  purposes  of  determining  the  sample  fraction. 
If  the  features  are  assumed  to  be  distributed  at  the  same  density 
recorded  in  tire  trenches,  we  can  predict  titat  the  four  structures 
represent  only  about  1/7  of  the  total  number  on  the  site.  Thus 
it  was  estimated  that  the  four  pit  structures  originally  recorded 
might  indicate  the  presence  of  as  many  as  28  such  features. 

In  light  of  these  preliminary  results  and  predictions,  and 
due  to  the  fact  that  the  site  was  expected  to  be  destroyed  by 
construction,  it  was  recommended  that  tne  original  scope  ot  work 
be  modified  to  allow  for  additional  excavation.  As  a  result  of 
consultation  with  the  Army  Corps  and  the  Texas  State  Historical 
Preservation  Officer,  a  research  plan  was  developed  for  a  second 
phase  of  trencnmg  and  hand  excavations. 

Phase  II  excavations  were  confined  to  an  area  of 
approximately  IbUU  square  meters  in  the  northwest  portion  ot  the 
site,  where  lithic  artifact  densities  were  the  highest  and  where 
the  pit  structures  were  discovered  (Figure  b/.  The  equivalent  of 
ten  additional  backhoe  trenches  were  dug;  nine  t en- me t e r- 1 o ng 
trenches  were  excavated  and  two  existing  Phase  1  trenches  were 
extended.  In  order  to  maintain  systematic  coverage  ot  the  site 
area,  tnese  trenches  were  placed  in  order  to  halt  the  distance 
between  the  Phase  1  trenches.  The  trench  walls  were  then  surfaced 
and  profiled. 

Under  the  terms  of  the  contract  modification  CKMD  was 
originalLy  limited  to  the  excavation  of  five  pit  structures  or 
their  equivalent.  After  the  discovery  of  some  2U  possible 
features,  it  was  agreed  that  we  could  open  up  more  of  them  at  our 
own  cost.  Features  29,  19,  sO,  30  ,  31  and  )0  were  excavated  in 
their  entirety  and  Features  13,  -ti,  92,  3  4,  39  and  ol  were 
parti  ally  excavated.  Tile  remainder  were  defined  in  profile  and 
mapped  in  plan  view.  The  factors  used  in  selecting  features  for 
excavation  included  evidence  ot  potentially  datable  charcoal, 
evidence  for  high  densities  of  associated  lithic  materials  and 
evidence  tor  superposition  (see  Chapter  6). 

In  an  attempt  to  recover  additional  art i tactual  materials 
associated  wall  structures,  provisions  were  also  made  to  include 
hand  excavation  ot  a  total  of  80  square  meters  around  selected 
features.  The  task  w  i  carried  out  by  Liu-  distribution  of  ten 


two-by-four  meter  units  ttiroughout  the  area  ot  Pnase  Ii 
investigations,  each  adjacent  to  one  or  more  pit  structures 
(Figure  6).  Data  recovery  procedures  were  identical  to  tnose  used 
in  the  Phase  1  hand  excavation  units. 


The  final  excavation  technique  used  at  the  Keystone  Sites 
was  extensive  mechanical  stripping  of  the  surface  in  order  to 
identity  any  subsurface  features  missed  by  the  otner  methods.  At 
Site  16  this  was  done  with  a  front  end  loader  following  completion 
or  Phase  I  excavations  (Figure  5).  Since  no  additional  features 
were  identified  at  Site  16  no  Phase  II  investigations  were 
implemented  at  that  site.  At  Site  37,  the  sand  dunes  were  removed 
from  the  Phase  II  excavation  area  with  the  use  of  a  bulldozer  in 
preparation  for  stripping.  Gradual  stripping  of  the  surface  down 
to  the  carbonate  horizon  was  accomplished  with  a  front  end  loader 
on  the  last  day  of  fieidworx.  Only  two  additional  features  were 
recorded  by  this  method,  one  fire-cracked  rock  feature  (Feature 
o9;  and  one  pit  structure  excavated  into  the  caliche  (Feature  7 U >. 
Both  were  mapped  and  sampled  for  botanical  remains  and  the  pit 
structure  was  profiled. 

fnrough  the  application  of  the  above  procedures  many  more 
features  were  identified  on  Site  17  than  had  originally  been 
recorded  or  expected.  Results  of  the  investigations  are 
summarized  in  Chapter  6.  An  evaluation  of  the  efficacy  of  the 
various  field  techniques  and  a  comparison  of  their  relative 
success  in  identifying  subsurface  features  and  artifacts  is 
included  in  that  section. 


Table  Summary  of  areas  excavated,  by  technique  of 
excavation  at  Keystone  Site3  36  and  37 


Technique  Site  36  Site  37 

Surface  feature 

excavations  166  m2  359  m2 

2 

Random  units  256  m2  352  m 

Judgemental  units  256  m2  352  m2 

2 

Phase  I  trenches  230  m2  340  m 

Phase  II  trenches  -  40  m2 

Phase  II  judgemental 

units  -  86  m2 

Totals  908  m2  1 529  m^ 

Percentage  of  site  area  21%  16% 


CHAPTER  5 


ENVIRONMENTAL  CONTEXT 


by  M.  Juscin  Wilkinson  and  David  Carmichael 


Geographical  Setting 

Tne  study  area  lies  within  the  Mexican  Highlands  section  of 
the  Basin  and  Range  province.  It  is  characterized  by  narrow 
mountain  ranges  oriented  north-south  and  isolated  by  broad  desert 
basins  (Kottlowski  1958:46;  Hawley  and  Kottlowski  1969:89).  The 
mountains  are  largely  upthrown  normal  fault  blocks  and  the  basins 
are  filled  grabens,  or  downthrown  fault  blocks.  The  only  major 
through  drainage  in  tne  region  is  the  Rio  Grande  which  occupies 
the  major  graben  system  within  which  the  study  area  is  situated 
(Chapin  and  Seager  19/5).  The  corresponding  upthrown  fault  blocks 
are  locally  manifested  as  the  Franklin  Mountains  which  parallel 
the  river  valley  only  4-5  km  to  the  east  (Figure  1).  The  sites 
occur  at  the  western  edge  of  a  series  of  colluvial  surfaces 
between  the  Franklin  Mountains  and  the  nearby  Rio  Grande.  Along 
the  valley  margin  the  colluvial  surfaces  have  been  eroded  and 
deflated,  resulting  in  a  complex  series  of  rounded  gravel  ridges. 
It  is  within  such  an  area  that  Keystone  Sites  36  and  37  are 
located . 

Beyond  the  river  to  the  west  lies  the  Mesilla  Boison,  the 
floor  of  which  corresponds  to  the  La  Mesa  surface.  This  extensive 
level  surface  overlies  lacustrine  and  riverine  deposits  of  the 
Camp  Rice  formation  of  the  Santa  Fe  group.  The  upper  levels  of 
these  materials  make  up  the  prominent  scarp  which  forms  the 
western  valley  margin  about  six  km  west  of  Keystone  Dam. 

Within  a  six  km  radius  of  Sites  3b  and  37,  a  variety  of 
topographic  settings  are  encountered,  ranging  from  the  Franklin 
Mountains  on  the  east  to  the  Rio  Grande  and  the  La  Mesa  surface  to 
the  west,  as  well  as  various  transitional  zones.  O'Laughiin 
(1980:14)  has  classified  the  local  variability  into  six 
environmental  zones  distinguished  by  topography,  soils  and 
vegetation.  The  present  study  area  lies  at  the  extreme  western 
edge  of  the  Lower  Baj ada  zone  (ibid.:  17)  and  our  discussion 
focuses  on  this  setting.  The  reader  is  referred  to  O'Laughiin 
(1980)  for  a  more  complete  treatment  of  environmental 
characteristics  of  the  Keystone  area  as  a  whole. 

The  Lower  Baj ada  contains  the  remnants  of  several  colluvial 
geomorphic  surfaces  of  various  ages.  Due  to  the  complex 
deposit  ional  sequence  and  the  proximity  of  the  area  to  the 
erosional  setting  at  the  valley  margin,  the  western  edge  of  the 
zone  exhibits  a  variety  of  inset  and  dissected  surfaces.  In  most 
places,  extensive  deflation  has  produced  a  gravel  pavement  which 


mancles  Che  ridges.  These  gravel  ridges  support  a  sparse 
vegetation  dominated  by  creosotebush  (Larrea  tridentata),  ocotiilo 
( Fourquieria  spiendens )  and  lechuguilla  (.Agave  lechegui  lia;. 
Concentrations  of  Lechuguilla  are  especially  evident  on  south- 
facing  slopes.  Other  less  prominent  species  include  whitethorn 
(Acacia  constricta) ,  yucca  (Yucca  bacatta)  and  a  variety  of  cacti. 

Tne  western  extremity  of  the  gravel  ridges  often  contains 
pockets  of  recent  aeolian  sand,  such  as  those  within  which  Sites 
Jb  and  17  are  located  (Figure  2).  Mesquite  (Prosopis  glanduiosaj, 
soaptree  yucca  (Yucca  elata)  and  creosotebush  dominate  these  areas 
and  seraistabil ized  dunes  are  often  anchored  around  larger 
individuals.  Major  arroyo  drainages  straddle  both  sites  to  the 
north  and  south.  Within  these  drainages  the  most  common  shrubs 
are  desert  willow  (Chilopsis  linearis.),  mesquite  and  four-wing 
saltbusn  (Atriplex  canescens ).  A  variety  of  annuals  are  also 
present  in  the  arroyo  bottoms.  As  O'Laughlin  notes  (1960:18),  the 
food  resources  of  the  Lower  bajada  are  poor  in  comparison  to  any 
of  the  otner  nearby  zones. 


In  this  section  we  trace  the  landscape  evolution  at  Sites  J6 
and  J7  from  the  late  Middle  Pleistocene  onwards.  This  in  turn 
provides  background  for  an  understanding  of  the  topographic 
environment,  lithic  resources  base,  and  edaphic  substrate  of  the 
sites. 

The  sites  occupy  most  of  the  area  of  two,  small  interfluve 
surfaces,  each  four  ha  in  area,  slightly  convex  in  overall 
morphology,  but  covered  by  low  (U.5-1.U  m)  "coppice  dunes."  The 
coppice  dunes  are  occupied  by  one  or  more  yucca  and  creosotebush 
plants,  imparting  a  more  prominent  hummocky  and  vegetated 
appearance  to  the  distal  interfluve  surfaces  overlooking  the 
eastern  flank  of  tne  Rio  Grande  floodplain  than  is  evident  furtner 
from  the  river. 

The  interfluves  are  stepped  longitudinally  such  that  gravel- 
covered  surfaces  lie  lb-18  m  above  the  Sites  and  immediately  to 
the  east  (.Figure  7).  Sites  Jo  and  J  7  lie  27-JO  m  above  the 
floodplain  ( 1  133  m  above  sea  level),  bounded  by  steep-sided 
arroyos,  locally  7  m  deep  (Figure  8),  which  drain  the  western 
slopes  of  the  Franklin  Mountains,  flow  west-southwest,  and  enter 
the  Rio  Grande  floodplain  O.b  km  to  the  west  of  the  Sites. 

The  2-J  m  thick  sandy  unit  occupied  by  the  sites,  referred  to 
here  informally  as  the  Keystone  formation,  contrasts  strongly  witti 
the  subangular  to  subrounded  gravels  of  the  immediately 
surrounding  surfaces  which  they  overlie  (Figure  8).  This 
topographic  pattern  is  repeated  for  tens  ot  km  northward  ( cont r.t 
Holliday  196J;  along  either  side  of  interstate  10  and  cuts  across 
the  distal  ends  of  many  low,  fiat-topped  interfluves,  ail  occupied 


by  prominent  yucca  stands  and  coppice  dunes. 

Landscape  Evolution 

The  Landscape  or  tne  Mesiiia  Boison,  the  section  of  the  Rio 
Grande  Vaiiey  between  Las  Cruces,  New  Mexico,  and  El  Paso,  Texas, 
post-dates  tne  m id- P 1 e i s t ocene  draining  of  LaRe  Cabeza  de  Vaca, 
the  floor  of  which  is  preserved  in  many  places  as  the  highest 
surface  witnin  the  Mesiiia  Boison.  A  remnant  of  this  surface, 
termed  the  La  Mesa  surface  by  Kottlowski  (1956)  and  Ruhe  (1964) 
in  the  El  Paso  and  Las  Cruces  areas,  comprises  the  highest 
elevation  gravels  which  abut  the  Franklin  Mountains  (Kottlowski 
1956,)  due  east  of  the  Site  (at  an  altitude  of  1522  m,  or  190  ra 
above  tne  Rio  Grande  floodplain). 

SuDsequent  evolution  of  the  lower  Mesiiia  Boison  landscapes 
was  controlled  by  the  progressive  and  apparently  episodic 
downcutting  of  the  Rio  Grande  into  the  Boison  fills  (Camp  Rice 
Formation  sediments)  since  the  late  Middle  Pleistocene  (Gile  et 
al.  1961).  The  Rio  Grande  created  five  major  base  levels  in  the 
process,  towards  which  tributary  drainages  were  successively 
graded.  The  resulting  erosionai  and  constructional  land  forms 
consist  of  a  series  of  stepped  surfaces.  Several  workers  have 
noted  the  valley-wide  regularity  of  landscapes  in  tne  Las  Cruces 
area,  patterns  which  undoubtedly  extend  into  the  El  Paso  area. 
There  is  little  doubt  that  Sices  5b  and  5/  occupy  the  third 
highest  Gold  Hill  surface  which  Kottlowski  (1956)  has  argued  is 
the  correlate  of  the  Picacho  surface  identified  around  Las  Cruces 
(Dunham  1955;  Ruhe  1964). 

The  Picacno/Goid  Hill  surface  comprises  the  small  "noseslopc” 
flats  on  the  valleyward  ends  of  the  flat-topped  ridges  which 
characterize  the  east  slopes  of  the  Rio  Grande  Vaiiey.  Along  most 
of  their  length,  these  ridges  belong  to  the  earlier  Kern  Place 
complex  of  surfaces  (Kottlowski  1956),  whicn  correlate  with  the 
Tortugas  surface  in  the  Las  Cruces  area.  Below  the  Picacho  lies  a 
"lower  terrace  sequence"  (Kottlowski  1956),  equivalent  to  the  Fort 
Selden  surfaces  to  the  north.  These  occupy  the  lowest  parts  of 
the  arroyos  and  spill  out  onto  the  floodplain  (Figures  7  and  6). 


The  Tortugas  surface  is  aligned  towards  a  Rio  Grande  base 
level  "less  than  1 5U  ft.  (4U  ra;  above  the  present  floodplain" 
(Gile  et  al.  1961,  Table  9).  it  was  a  sloping,  almost  planar 
feature  until  being  incised  to  the  Picacho  base  level  botn  along 
its  valleyward  margins  and  along  the  major  arroyos  which  traverse 
it.  The  resulting  Picacho  surface,  aligned  to  a  floodplain  level 
about  2U  m  above  the  present  one,  was  covered  in  part  by 
subsequent  thin  sandy  deposits  upon  which  Sites  5b  and  5/  now  lie 
and  which  is  termed  here  the  Keystone  formation.  The 
unconsolidated  nature  of  this  formation  explains  why  it  has  been 
eroded  back  from  the  flanking  arroyo  scarps  on  the  downhill  sides 
of  present  Picacho  surface  remnants.  However,  runoff  from  the 


upslope  Tortugas  surface  (and  its  scarp)  explains  the  local 
removal  of  Keystone  formation  deposits  and  the  growth  of  incipient 
arroyos  at  the  bottom  of  the  scarp  (Figures  7  and  8).  The  small 
size  of  the  weatc  Keystone  formation  bodies,  together  with  their 
high  infiltration  capacity,  have  undoubtedly  contributed  to  their 
preservation  as  convex  "knolls"  by  preventing  the  growth  of 
signiticant  riiis  of  highly  erosive  channelized  water  flow,  in 
contrast,  the  cemented  Picacho  gravels  are  markedly  incised. 

The  ubiquitous  valleyward  (i.e.,  western  to  southwestern) 
slope  of  the  Picacho  surface  remnants  (and  those  of  the  Kern  Hill 
as  well)  nortn  of  Sites  Jo  and  J7  indicated  that  these  surfaces 
are  not  terraces  of  the  Rio  Grande  (contra  Holliday  1985:  Figures 
7a  and  /5),  but  surtaces  related  to  the  "curvate"  channel 
geometries  of  tributary  drainages  entering  from  the  Franklin 
Mountains  and  tneir  eastern  slopes  (Ruhe  19b7).  Gile  et  ai. 
(1981)  indeed  note  that  the  morphostratigraphic  equivalents  of  the 
Picacho/Gold  Hill  surface  around  Las  Cruces  can  be  traced  up  into 
the  arroyo  valleys  as  terraces  or  straths  of  these  tributary 
drainages,  aligned  to  a  base  level  2i  ra  above  the  modern  Rio 
Grande  floodplain. 

Tne  Keystone  formation  was  probably  laid  down  on  the  Picacho 
surrace  prior  to  the  late-Wi  sconsin  (.Gile  et  al.  1981)  phase  of 
tne  Rio  Granae  incision.  As  a  generalization  for  the  central 
Mesiila  Bolson,  Gile  et  ai.  (1981)  place  tne  age  of  soils  of  tne 
Picacho/Gold  Hi  i.  L  surfaces  in  the  bracket  between  25  and  7o 
thousand  years  ago.  Since  they  envision  the  initiation  of  the 
Picacho/Gold  Hill  iiu  ision  as  lou-110  thousand  years  ago,  the 
possibility  exists  of  a  significant  hiatus  (in  regional  terms) 
between  these  events.  The  uncontormity  between  the  Keystone 
formation  and  the  underlying  gravels  may  well  reflect  this  break, 
ihe  uncontormity  is  widespread,  and  also  prominent,  both  strati- 
graphically  and  in  its  topographic  expression  (Figures  /  and  8). 

It  is  thus  realistic  to  speak  in  terms  of  two  georaorphic 
component  surfaces  within  the  altitudinal  span  of  the  Picacho 
landscapes,  (1)  the  present  upper  surface  of  the  Sites,  and  (2)  an 
earlier  sub-Keystone  formation  surface  (i.e.,  the  unconformity). 
Where  these  component  surfaces  are  not  exposed  subaeriaily,  they 
continue  to  be  modified  up  to  the  present,  although  classed  as 
surfaces  of  a  certain  age:  the  surface  is  buried  in  places  by  the 
historic  sand  sheet  and  eroded-  in  others  by  continuing  lateral  and 
vertical  arroyo  cutting.  it  is  argued  later  that  the  Keystone 
formation  is  mainly  a  locally  derived  colluvium  of  predominantly 
aeolian  sands.  Tne  s t r a t ig r a pny ,  thickness  and  topographic 
position  of  this  body  suggest  that  it  was  deposited  prior  to  the 
iate-Wisconsin  incision  of  the  bounding  arroyos,  and  comprised  a 
seraicontinuous  colluvial  sheet  resting  on  the  Picacho  surface  at 
tlie  foot  of  the  TorLugus  scarp. 

A  discontinuous  sheet  of  unconsolidated  aeoiian  sand,  1U-3U 
cm  thick,  now  mantles  this  living  surface.  The  sheet  has  been 


fashioned  locally  into  coppice  dunes  up  to  1.6  m  high,  with 
associated  bushy  vegetation,  especially  yucca  and  creosotebush. 
The  sand  sheet  comprises  the  upper  unit  of  the  Keystone  formation 
and,  although  widespread,  appears  to  characterize  only  the  small 
Picacho  surface  remnants  along  the  southeastern  side  of  the 
Mesilla  Bolson.  Giie  (.1966)  has  argued  that  these  dune  sands  were 
Laid  down  between  ldS6  and  1920  as  a  result  of  vegetation 
destruction  by  heavy  grazing  and  periodic  droughts. 

The  vigor  of  recent  geomorphic  activity  is  attested  by  the 
complete  burial  of  a  galvanized  air-conditioning  duct  (.Feature  24, 
Site  17)  approximately  6U  cm  beneath  a  coppice  dune.  The  duct  was 
probably  discarded  during  the  construction  of  the  adjacent  housing 
subdivision  in  the  1940s. 

Deflation  of  the  colluvial  unit  by  wind  has  probaoiy 
continued  to  varying  degrees  since  its  deposition,  and  the  process 
continues  today.  Where  the  present  brown-sand  mantle  is 
discontinuous,  a  significant  "lag"  deposit  composed  of  the  pebbly 
component  of  the  colluvium  has  built  up  and  includes  artifactual 
lithic  debris. 

The  weak,  consistency  of  the  Keystone  formation  sediments  may 
be  responsible  for  the  particularly  strong  plant  growth  at  Sites 
jb  and  17  and  on  equivalent  sandy  units  further  north.  Certainly 
the  bushy  vegetation  has  helped  fix  blowing  sand  in  the  form  of 
stabilized  coppice  dunes,  with  which  they  now  have  a  symbiotic 
relationship. 

Prehistoric  populations  occupied  the  surface  of  the  colluvial 
unit  during  the  later  Holocene.  This  better  vegetated  unit 
appears  to  have  provided  a  more  hospitable  microenvironment  for 
the  building  of  pit  structures  and  fire  pits  than  the  surrounding 
steep,  cobble-covered  hillslopes.  Not  only  does  the  substrate 
appear  to  have  been  more  acceptable  as  a  living  surface,  but 
protection  from  prevailing  westerly  winds  was  undoubtedly  afforded 
both  by  the  bushy  vegetation  and  by  the  convex  morphology  of  the 
Keystone  formation  remnants.  It  can  be  predicted  that  the  topo¬ 
graphic  and  morphos trat igraphic  similarities  of  landscapes 
stretching  many  kilometers  north  of  El  Paso  imply  the  existence  of 
archeological  remains  and  relationships  little  different  from 
those  of  the  Keystone  Dam  Sites. 


The  major  stratigraphic  units  which  are  relevant  to  Sites  it 
and  J7  are  described  and  four  issues  are  briefly  discussed.  (,  l ) 
Tne  origin  of  the  Tortugas  gravels  is  examined  as  the  major  source 
of  lithic  raw  material  at  Sites  16  and  J7.  (.2)  To  explain  the 
l  ithoiogicaL  difference  of  the-  gravel  exposures  on  the  Tortugas 
and  Picacho  surfaces,  various  competing  and  as  yet  unresolved 
stratigraphic  interpretations  are  presented.  (.  1 ;  Evidence  for  the 
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colluvial  origin  of  tne  major  (lower;  limit  of  the  Keystone 
formation  is  evaluated,  and  (4)  the  origin  of  upper  aeolian  unit 
sands  is  indicated. 


Tortugas  Surface  and  Associated  Gravels 

The  Tortugas  surface  is  underlain  at  depth  by  "predominantly 
sandy"  fluvial  facies  of  the  Camp  Rice  Formation  (upper  unit  of 
the  Santa  Fe  Group)  (Gile  et  al.  1981),  as  seen  in  a  pipeline 
trench  to  the  south  of  Site  17.  These  in  turn  are  overlain  by  a 
veneer  of  pebble  to  cobble  grade,  subangular  to  subrounded  gravels 
several  meters  thick.  Gravel  talus  covers  most  arroyo  banks  so 
that  the  lack  of  visible  contacts  makes  it  unclear  whether  the 
gravels  -  the  preferred  source  of  lithic  material  for  past 
populations  -  are  part  of  the  Camp  Rice  Formation  "piedmont-slope 
facies"  or  whether  they  belong  to  inset  units  termed  "older  valley 
alluvium"  (Gile  et  al.  1981).  The  latter  are  locally  derived 
alluvial  fan  veneers  of  post-La  Mesa  surface  incision  phases. 
The  former  are  preincision  deposits,  as  much  as  200  m  thick  (Gile 
et  al.  1981,  Table  7)  which  underlie  the  La  Mesa  surface. 
Topographically  controlled  pedogenetic  horizons  which  parallel  the 
modern  west-sloping  Tortugas  surface  may  give  a  faise  impression 
of  fan  alluvium  bedding  sympathetic  to  the  post-La  Mesa  incision 
phases. 

Tortugas  surface  gravels  may  thus  derive  from  older  Camp  Rice 
Formations  sediments  if  the  surface  is  mainly  erosional,  or  they 
may  derive  from  areas  drained  by  the  modern  arroyo  system  (in  the 
case  of  the  "older  valley  alluvium")  if  the  surface  is  construc¬ 
tional.  The  distinction  cannot  yet  be  ascertained  but  may  not  be 
important  in  terms  of  gravel  lithology  if  drainage  patterns  of 
modern  and  Camp  Rice  times  are  essentially  similar. 


Picacho  Surface  and  Associated  Gravels  and  Sands 

In  the  area  of  Sites  16  and  17,  the  Picacho  surface  per  se  is 
underlain  by  three  major  sediment  types,  a  sandy  gravel  overlain 
by  a  mainly  colluvial  unit,  which  in  turn  is  capped  by  a 
discontinuous  dune  sand  veneer. 


Picacho/Goid  Hill  Gravels. 

Kottlowski  (1918)  has  described  the  coarse  gravels  in  the 
immediate  area  (White  Spur)  as  "subangular  to  subrounded  pebbles 
and  cobbles  in  a  matrix  of  coarse-grained  sand.”  A  lithologic 
analysis  of  gravels  in  fact  shows  compositional  differences 
between  those  of  the  Tortugas  surface  and  those  of  the  Picacho 
surface  (Table  5).  The  Latter,  which  underlie  Sites  16  and  17, 
proved  to  be  richer  in  dolomite  and  rhyoiite/volcanic  clasts, 
whereas  those  of  Tortugas  immediately  upslope  of  the  sites  showed 
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significant  quartzite  and  chert  components. 

These  lithoiogic  distinctions  between  the  gravels  of  the  two 
geomorphic  surfaces  were  significant  to  prehistoric  occupants  of 
the  area.  The  iithoiogies  presented  in  Table  5  refer  to  clasts  of 
a  sufficient  size  to  be  usable  as  pebble  cores  (ca.  b-8  cm 
minimum,).  The  percentages  reveal  that  Fillmore  alluvia  generally 
contain  little  or  no  chert.  Chert  is  present  at  several  sample 
loci  on  botn  the  Tortugas  and  Picacho  surfaces.  However,  the 
l'ortugas  surface  contains  both  chert  and  the  highest  percentage  of 
quar tzi te . 

The  significance  of  this  composition  is  indicated  by  the 
results  of  a  recent  archeological  survey  just  to  the  east  of  the 
present  study  area  (Carmichael  and  Elsasser  1984,).  Within  a  172 
acre  tract  containing  Tortugas,  Picacho  and  Fillmore  materials, 
only  two  sites  were  recorded  on  the  gravel  surfaces.  Both  were 
located  on  the  Tortugas  surface  where  chert  and  quartzite  were 
relatively  abundanc.  The  sites  are  interpreted  as  iithic 
procurement  stations  since  both  were  characterized  by  high 
proportions  of  tested  cores  and  expedient  hammerstones.  Such 
sites  were  apparently  located  selectively  at  those  spots  where  the 
preferred  chert  resources  were  available  in  association  with 
abundant  quartzite  cobbles  for  use  as  hammerstones. 

As  in  the  case  of  Tortugas  materials,  stratigraphic  relation¬ 
ships  are  obscured  so  that  two  explanations  for  the  lithological 
discontinuity  are  possible:  (1)  if  the  Picacho  gravel  is  locally 
a  constructional  feature  related  to  the  development  of  the  Picacho 
surface,  then  it  comprises  an  inset  unit.  (2)  However,  if  the 
surface  is  erosional,  as  seems  more  likely  geomorphically  from  the 
apparent  lack  of  a  major  contact  in  the  vicinity,  then  the  gravel 
comprises  one  of  the  older  gravels,  viz.  the  Tortugas  fan 
material,  or  the  Camp  Rice  piedmont-slope  deposits,  as  mentioned 
above.  If  the  latter  (erosional)  preferred  case  is  indeed  true, 
then  a  stratigraphic  discontinuity  within  these  other  gravel  units 
is  implied  (dashed  line.  Figure  7)  as  an  explanation  of  the 
compositional  differences.  The  texture,  angularity,  and  lithology 
of  the  gravels  certainly  indicate  source  areas  nearby  in  the 
Franklin  Mountains  to  the  east  fas  does  the  general  westward  slope 
of  tbe  piedmont  surfaces  in  relation  to  any  younger  gravel  units). 


Keystone  Formation 

ThLs  formation  comprises  the  substrate  which  underlies  Sites 
16  and  17,  as  well  as  Sites  12,  15  and  probably  29.  Probable 
mo r pho s t r a t Lg ra phic  equivalents  on  Picacho  surface  correlatives 
can  be  seen  for  at  Least  2U  km  north  of  the  Keystone  Dam  area.  It 
has  been  noted  that  the  unconformity  between  the  Keystone 
formation  and  the  underlying  Picacho  gravels  probably  represents  a 
significant  time  span,  as  the  earlier  of  two  subdivisions  of  the 
Picacho  surface.  It  is  also  noted  that  the  unconformity  is  topo- 


graphical Ly  prominent  and  tnac  the  formation  itself  comprises  a 
major,  lower  sandy  unit,  and  a  minor  discontinuous  aeoiian  mantle. 

Detrital  Sand  Colluvium  -  Unit  l 

Ac  each  sice  this  unit  comprises  a  tabular  mass  of  sand  and 
pebbly  sand  three  m  thick  which  thins  abruptly  at  the  edges.  The 
fine  earth  component  is  predominantly  a  massive,  consolidated, 
uniformly  pale  to  very  pale  brown  (10YR  6/d-8/i)  fine  sand  showing 
fair  sorting,  and  a  minor  mode  in  the  clay  fraction  (usually 
10%).  The  pebble  component  is  widely  dispersed  and  mainly 
detrital.  Unit  l  hosts  caliche  horizons  and  archeological 
remains.  Its  stratigraphic  relationship  to  other  features  within 
che  upper  Keystone  formation  are  indicated  in  Figure  9. 

Minor  lenses  of  bedded  sandy  gravel  (pebble  to  cobble  grade, 
subrounded)  occur  within  the  unit,  usually  less  than  25  cm  thick 
and  discontinuous,  apparently  never  longer  in  section  than  25  m. 
These  are  loose  to  unconsolidated  except  where  cemented  in  K- 
fabric  horizons.  Two  thin  (2-5  cm)  stringers  of  caliche- 
impregnated  (5YR  7/2j  biocky  clay  were  encountered. 

Emplacement  of  this  unit  with  the  aid  of  water  is  indicated, 
except  for  minor  aeoiian  bedding  at  the  base  of  one  trench. 
However,  textural  peaks  in  the  fine  sand  range  are  strongly 
suggestive  of  world  means  for  wind-sorted  grains  (e.g.,  Kuxai 
1970;  Goudie  1981). 

In  this  topograpnic  setting,  unit  1  appears  to  represent  most 
closely  the  accumulation  of  aeoiian  sands  by  sheetflow  as 
colluvial  deposits,  appropriately  along  the  break  of  slope  at  the 
foot  of  the  Tortugas  scarp  wherever  it  meets  the  Picacho  surface. 
The  Keystone  formation  thus  in  major  part  probably  constituted  a 
continuous  sheet  along  the  Picac ho/ To r t uga s  junction  prior  to 
subsequent  incision. 

Examination  of  clast  imbrication  in  the  minor  gravel  lenses 
of  unit  1,  together  with  investigations  of  a  modern  cobbly  slope 
colluvium  in  the  vicinity  of  Keystone  Dam,  support  the 
interpretation  of  unit  1  as  a  colluvial  body. 

A  pebble  count  on  a  steep  (J5  degree)  man-made  slope  in  the 
GoLd  Hill  gravel  showed  two  exaggerated  discoid  (platy  and  bladedj 
clast  orientations:  on  rectiLmear  slopes  the  dip  of  discoid 
clasts  was  downslope  in  the  ratio  2:1;  in  the  bedload  material  of 
rills  on  this  slope  where  water  movement  was  dominant  over  gravity 
movement,  true  imbrication  (i.e.,  upslope  dip)  was  observed  in  the 
ratio  of  1.7:1.  (At  points  of  maximum  rock  creep  on  the 
rectilinear  slope,  convex  lobes  developed  with  upslope  and  cross¬ 
slope  clast  dip  outweighing  downslope  dips). 


A  similar  chough  Less  steep  paleotopography  is  indicated  in 
the  sectional  exposure  of  one  particular  unit  1  gravel  lens: 
depositional  environments  varied  from  locally  channelized  flow 
( paleochannels  20  cm  wide,  4-7  cm  deep,  coarser  clasts)  with 
expected  imbrication  (upstream  discoid  clast  dip)  to  dominant 
intervening  thinner  veneer  of  slightly  finer  clasts  with  opposite, 
or  downslope  discoid  clast  dip. 

These  parallels  strongly  suggest  that  the  gravel  lens  is 
colluvial  and  that  the  nature  of  the  depositional  environment  of 
unit  1  as  a  whole  is  thus  also  colluvial.  Its  massive  structure 
and  clear  detrital  component  accords  well  with  this 
interpretation.  Imbrication  in  fact  shows  paieochannei  flow  from 
norcheast  and  southeast,  that  is,  from  upslope  rather  than  north 
or  northwest  as  might  be  expected  if  the  Rio  Grande  deposited  the 
Keystone  formation  as  proposed  by  Holliday  (1983). 

The  subsidiary  clay  mode  in  unit  1  probably  derives  from 
pedogenesis  in  the  unit  (see  below).  The  minor  gravel  and  clay 
lenses  within  unit  1  are  not  incompatible  with  a  colluvial 
environment,  since  they  relate  to  expected  rill  deposition  at  the 
botcom  of  slopes. 

Aeolian  Sand  -  unit  2 

This  discontinuous  veneer  of  pale  brown  (1UYR  6/3),  fair  to 
well-sorted  fine  sand,  10-30  cm  thick,  is  fashioned  in  places  into 
coppice  dunes  up  to  1.3  m  thick,  semistabil  ized  by  dispersed 
vegetation  with  a  shrubby  growth  habit. 

On  the  east  side  of  the  Rio  Grande  Valley,  at  the  south  end 
of  the  Mesilla  Bolson,  the  small  Picacho/Gold  Hill  remnants  are 
the  preferred  locales  for  the  accumulation  of  these  aeolian 
veneers  and  dunes.  In  terms  of  color  and  texture,  they  are  very 
similar  to  the  underlying  unit  1  colluvial  sands.  Gile  et  al. 
(1981)  argue  that  such  similarities  in  the  Las  Cruces  area  are 
good  evidence  that  unit  2  sands  have  been  derived  from  unit  1 
sediments,  a  conclusion  which  probably  holds  true  at  Sites  36  and 
3/. 


Sol  Is  of  the  Keystone  Formation 

Ihe  1 9 7 i  low  intensity  soil  survey  of  El  Paso  County  assigned 
the  Picacho/Gold  Hill  surface  (with  surrounding  lower  surfaces  and 
arroyo  beds  down  to  the  Rio  Grande  floodplain)  to  the  Biuepoint 
association,  and  the  Tortugas/Kern  Hill  surface  to  the  Delnorte- 
CanutLo  association  (Jaco  19/1). 

This  investigation  allows  a  more  detailed  description  of  the 
soils,  one  which  reflects  climatic,  topographic,  parent  material 
and  age  variables  within  the  limited  4  ha  areas  of  the  Keystone 


formation  remnants.  Textural  and  carbonate  analyses  of  17  samples 
obtained  from  the  systematic  backhae  trench  excavations  indicates 
tnree  major  soil  types  can  be  provisionally  recognized. 

In  brief,  the  differences  allow  the  identification  of  an 
argillic  horizon  in  the  center  of  the  sites  because  of  the  sandy 
nature  of  the  parent  material.  However,  this  horizon  is  truncated 
by  erosion  around  the  peripnery  of  tne  Keystone  formation 
convexities.  By  contrast,  calcic  horizons  are  ubiquitous  to  the 
margins  of  the  formation. 

It  is  therefore  possible  to  identify  Haplargid  soils  at  least 
1.25  m  deep  in  the  center  of  the  sites  and  Calciorthid  soils 
around  the  peripheries.  Such  differences  in  the  soil  suborder  as 
a  result  of  truncation  are  well-documented  in  the  Desert  Project 
area  (Gile  et  ai.  1981;.  Color  variation  towards  brown  (10YR  6.3) 
and  a  hard  consistency  of  the  argillic  horizon  also  characterize 
the  Haplargids  in  the  central  areas:  Pedon  37-1  is  typical  (Table 
6). 


Both  Haplargids  and  Caiciorthids  are  characterized  by 
significant  carbonate  accumulation  generally  3U-60  cm  below  the 
surface.  Calcic  horizons  vary  from  Stage  I  to  Stage  III 
(definitions  per  Gile  et  al.  1981,  and  Table  20),  typically  with 
numerous  nodules  and  much  amorphous  carbonate.  Lithologic  changes 
from  unit  1  fine  sands  to  occasional  gravel  lenses  result  in 
sudden  increases  in  K-fabric  in  the  gravel,  occasionally  producing 
thin  (1-3  cm)  laminar  horizons  (Pedon  3/-2,  Table  7). 

Despite  the  high  dolomite  content  in  surrounding  gravels, 
percentages  of  carbonate  in  the  soils  are  low  (<  12%),  so  that  the 
unit  1  sands  do  not  constitute  high  carbonate  (>  15%)  parent 
materials.  Considering  also  that  unit  1  can  be  defined  as  a  low 
gravel  sand  (<2U%  gravel),  the  calcic  horizon  is  suggestive  of 
Late  Pleistocene  Caiciorthids  of  the  Picacho  surface  in  the  Desert 
Project  area,  characterized  by  truncated  argillic  horizons. 

The  historic  unit  2  sands  of  the  Keystone  formation  cover 
most  of  the  surface  of  the  formation,  but  the  veneer  is  generally 
less  than  50  cm  thick.  The  above  mentioned  soils  are  thus  not 
regarded  as  buried.  No  evidence  was  found  for  more  deeply  buried 
soils  either,  although  the  backhoe  trenches  did  not  at  any  point 
penetrate  through  the  Keystone  formation. 

Loose,  unit  2  laminated,  well-sorted  fine  sands  support 
Torripsamment  soils  with  occasional  thin,  slightly  harder  crusted 
layers  within.  They  typically  contain  very  little  carbonate  and 
are  laced  with  plant  roots.  Stratigraphic  relationships  among 
some  features  provide  some  evidence  of  local  stability  during  the 
deposition  and  development  of  unit  2  soils  (see  Features  13-lb, 
18,  Site  36,  Figure  16).  However,  pedogenesis  is  so  poorly 
developed  within  these  sands  that  the  unit  cannot  be  subdivided 
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Table  6.  Haplargid,  Site  KS-37,  Pedon  37-1 


Horizon  Depth 


Description 


A 

0-7 

pebbly  fine  sand),  pale  brown2  (10YR  6/3); 
this  and  subsequent  horizons  structureless 
and  hard  unless  otherwise  stated;  sharp 
smooth  boundary;  6 %  clay,  0.7%  CaC03. 
(Excludes  discontinuous  aeolian  unit  2  fine 
sands3,  pale  brown  10YR  6/3,  av.  0-30  cm 
thick) 

B2t 

8-17 

slightly  pebbly  loamy  fine  sand,  pale  brown 
(10YR  6/3),  diffuse  wavy  boundary;  13% 
clay,  3*6%  CaC03 

B2tca 

18-25 

pebbly  loamy  fine  sand,  gray  (5YR  6/1), 
gradual  smooth  boundary;  10%  clay,  8%  CaC03 

K2 

26-33 

pebbly  loamy  fine  sand,  light  gray  (5YR 
6/1);  numerous  discrete  carbonate  nodules 
(internodular  sand  11%  CaC03)»  gradual 
broken  boundary;  12%  clay 

K3 

33-6  0+ 

pebbly  loamy  fine  3and,  light  gray  (5YR 
6/1);  local  powdery  amorphous  carbonate 
accumulations  (11%  CaC03^»  12%  clay 

1  Designations  after  Soil  Science  Staff  (1975)  and 
Gile  et  al.  (1981);  textures  carbonate -free 

2  Munsell  colors  dry 

3  Overlying  Keystone  formation  unit  2 


Table  7.  Calciorthid,  SiteKS-37.  Pedon  37-2 


Horizon 

Depth 

(cm) 

Description 

A 

1-12 

fine  sandl  with  dispersed  pebbles,  light 
yellowish  brown  (10YR  6/4)(wet);  diffuse 
boundary;  this  and  subsequent  horizons 
structureless  and  hard;  5%  clay,  3%  CaCO^. 
(Excludes  discontinuous  aeolian  unit  2  fine 
sands  3,  pale  brown  1 0YR  6/3»  av.  0-30  cm 
thick) 

B2t 

12-25 

fine  sand  with  few  pebble  stringers,  pale 
brown  (10YR  6/32);  diffuse  boundary;  5% 
clay,  7%  CaC03 

B31ca 

25-70 

pebbly  sand,  pinkish  gray  (10YR  7/2); 
diffuse  boundary 

B32ca 

70-120 

pebbly  sand,  very  pale  brown  (10YR  8/3); 
sharp  boundary;  4%  clay,  7%  CaCO^ 

2K2m 

125-135 

coarse  sandy  gravel  (pebble  to  cobble 
grade),  weakly  to  strongly  cemented,  matrix 
light  gray,  diffuse  boundary 

B2K3 

135-160+ 

gravel  as  above  with  thin  carbonate  coating 
on  occasional  clasts 

inco  deposi t Lonal  strata.  Although  not  always  mixed,  the  loose 
unit  2  sands  containing  archeological  materials  are  part  of  a 
single  homogeneous  level  without  ra i c r o s t r a t ig r aph i c 
characteristics  which  might  allow  subdivision  of  the  assemblages. 


Late  Pleistocene  Paleoenvironments 


The  Picacho  surface  appears  to  have  been  initiated  during  the 
last  Interglacial.  Aeolian  sands  probably  deflated  from  nearby 
arroyos  were  then  deposited  on  the  Picacho  and  Tortugas  surfaces, 
implying  a  phase  of  greater  aridity  or  windspeed  than  existed 
before  or  after. 


These  sands  were  then  reworked,  mainly  by  sheetwash,  into  the 
colluvial  unit  of  the  keystone  formation,  which  occupied  the 
Picacho  surface  and  experienced  pedogenesis  probably  from  the  Lasc 
Glacial  onward.  The  calcic  horizons  may  indicate  greater 
rainfall,  but  the  effects  of  topographic  and  parent  material  need 
to  be  examined  more  closely  before  this  possibility  can  be 
accepted . 


Somewhat  later  during  the  Last  Glacial  ( 23,0UU-1 0,UU0  yr. 
B.P.)  regional  incision  resulted,  perhaps  partly  induced  as  Gile 
et  al.  (19B1)  and  others  have  suggested,  by  climatic  controls. 
The  Keystone  formation  and  Picacho  surface  were  correspondingly 
segmented,  giving  rise  to  the  present  landscape.  Blowing  sand 
during  historic  times  caused  the  accumulation  of  a  dunesand 
veneer,  probably  as  the  result  of  a  combination  of  climatic  and 
land  use  factors. 


Stated  differently,  since  no  incursion  of  unit  2-type  blown 
sands  occurred  until  historic  times,  it  can  be  postulated  by 
negative  inference  that  the  prehistoric  populations  living  on  the 
surface  of  unit  1  experienced  landscapes  stabler  (grassier?)  than 
those  of  today.  Such  an  inference  is  supported  by  pollen  evidence 
from  previous  Keystone  Dam  investigations  (Horowitz  et  al.  19B1). 


Meso  and  Micro  Environments  Around  the  Sites 


The  Keystone  Sites  are  located  at  points  in  the  Rio  Grande 
Valley  whicn  are  topographically  the  most  varied.  The 
significance  of  topography  lies  in  the  fact  that  different  geo- 
raorp'nic  surfaces  usually  give  rise  to  (1)  different  lithic 
materials,  (2)  different  soils,  and  hence  (3)  different  vegetation 
and  faunal  associations  which  may  determine  the  distribution  and 
variety  of  a  whole  range  of  crucial  resources.  Under  certain 
circumstances,  topographically  varied  areas  are  thus  likely  to  be 
the  most  favored  in  terms  of  settlement. 


Considering  the  Rio  Grande  Valley  at  mesoscale  along  a 
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f loodplain-mountain  transect,  the  sites  have  access  to  five 
different  geomorphic  surfaces  with  the  radius  of  one  km.  These 
are  the  modern  floodplain  and  arroyos,  the  two  related  surfaces  of 
the  lower  terrace  sequence  (Fort  Seiden  equivalents),  the  Picacho 
complex  (with  two  subsurfaces  of  very  different  type),  and  the 
extensive  Tortugas  surface  above  this.  These  options  appear  to 
have  been  exploited  differently  from  different  sites.  While  a 
strategic  ecotonal  location  may  have  been  important  in  the 
placement  of  a  long  term  village  like  Site  33,  floral  materials  at 
Sites  36  and  37  suggest  a  more  specialized  use  of  a  narrow  range 
of  resource  zones. 

The  only  other  locale  along  the  transect  with  similar 
copographic  richness  is  centered  on  the  small  La  Mesa  surface 
remnants  up  against  the  mountain  front.  Here  four  landscape  types 
interfinger  in  close  proximity,  namely  the  La  Mesa  and  Tortugas 
surfaces,  the  modern  arroyos,  and  the  bedrock  hillslopes  in  the 
mountains . 

At  the  microlevel,  within  the  one  km  radius,  topographies  are 
yet  more  varied  (Table  d).  No  more  than  a  brief  outline  can  be 
presented  here. 

(a)  The  youngest  surface  is  historic  and  occupied  by  the  Rio 
Grande  floodplain  with  its  accordant  arroyos.  Entisols  of  three 
different  textural  types  occur,  each  with  associated  vegetation. 
Comparatively  fine-grained  floodplain  soils  used  to  be  flooded 
(.Ja co,  1971;  and  carry  riverine  vegetation.  Gravelly  soils  of  the 
arroyo  bed  are  heavily  vegetated  along  convex  midchannel  bars,  but 
sparsely  vegetated  along  the  steep  arroyo  walls.  O'Laughlin 
(19aO:l7)  enumerates  typical  arroyo  species. 

(b)  The  lower  terrace  sequence  displays  Entisols  and  better 
developed  soils  as  a  result  of  the  greater  age  of  these  two 
surfaces.  Periodic  access  to  ground  water  probably  gave  rise  to  a 
riverine  association  of  trees  and  shrubs  of  what  O'Laughlin  11980) 
has  termed  the  Riverine  Zone. 

( c)  The  Picacho  surface,  hosting  Sites  3b  and  37,  is 
characterized  by  a  more  open  vegetation  (Lower  Baj ada  Zone  of 
O'Laughlin  I960)  of  ocotillo  and  creosotebush  on  the  older  gravels 
and  creosotebush,  mesquite  and  soap-tree  yucca  on  the  younger 
Keystone  formation.  The  latter  species  are  now  closely  associated 
with  unit  2  coppice  dunes  -  probably  of  historic  age  -  so  that  the 
question  arises  as  to  the  nature  of  preunit  2  vegetation  types. 
Some  differences  must  have  existed  since  unit  1  hosts  soil  types 
ICaiciorthids  and  Haplargids)  different  from  those  on  unit  2  dune 
sands  (Torripsamraent s). 

Even  within  the  smalL  area  of  the  Keystone  formation 
remnants,  there  appears  to  have  been  a  topographically  determined 
division  of  human  activity:  roasting  pits  are  situated  downwind 
(i.e.,  generally  to  the  east)  and  dwelling  (pit)  structures  upwind 


Table  8.  Landscape  and  soil  types  in  relation  to  geomorphic  surfaces 
of  various  ages  in  the  Keystone  Dam  area  (Sites  36  &  37) 

(modified  from  Gile  et  al.  1981) 

Geomorphic  Surface  Topographic  Position  Soil  order,  great  group  Age  (BP) 


A.  Recent 


Rio  Grande  floodplain 


Arroyo  channels 


Arroyo  wall  slopes 


B.  Lower  terrace 

sequence  (Fort  Selden 
equivalents) 

1.  lower  Valley  border  terrace 

(Fillmore) 

2.  upper  Valley  border  terrace 

(Leasburg) 


Entisols  (loams  to 
silty  claysD 

Entisols  (sandy, 
gravelly) 

Entisols  with  coarse 
talus 


historical 


historical 


historical 


C.  Gold  Hill 


1.  Keystone 
formation 
unit  1 

2.  Keystone 
formation 
unit  2 

3.  Surrounding 
gravel 
surface 

4.  Kern  Hill/ 
Gold  Hill 
scarps 

D.  Kern  Hill 


Valley  border  inter¬ 
fluve  flats 


Entisols,  Camborthids,  100-7000 

Haplargids 

Entisols,  Camborthids,  early 

Haplargids,  Calciorthids  Holocene- 

latest 

Pleistocene 


Haplargids,  Calciorthids,  late 
Paleorthids,  Paleargids  Pleistocene 


(Local  coppice  dunes 
and  aeolian  veneer) 


Torripsamment 


historical 


Steep  west-facing 
scarps 


Ma  jor  Rio  Grande 
valleyside  inter¬ 
fluves 


Calciorthids,  Paleorthids  late 

Pleistocene 


Calciorthids,  Paleorthids  mid-to  late 

Pleistocene 

Entisol  on  scarp  talus  recent 

Calciorthids,  Paleorthids  mid-to  late 

Pleistocene 


h. 


to 


to 


p* 


1.  Jaco,  H.R. ,  1971 


(.possibly  to  avoid  smoke  and  tne  fire  danger  ot  blown  coals?;. 
The  roasting  pits  also  lie  in  the  lee  of  the  convex  Keystone 
rorraation  surface  protected  from  the  prevailing  winds. 

The  smoother  surface  and  lesser  coherence  of  the  Keystone 
formation  sediments  may  explain  the  preference  shown  by  past 
populations  for  these  surfaces  as  compared  with  the  surrounding 
harder  and  more  irregular  surfaces. 

(d)  The  Tortugas  surface  and  the  scarp  ascending  to  it,  lie 
as  little  as  a  few  tens  of  meters  distant.  These  supplied 
preferred  lithic  raw  materials.  Since  these  slopes  are  older, 
gravelly  and  dolomitic,  they  are  characterized  by  petrocalcic 
horizons  suggestive  of  Paieorthid  soils  and  sparser  vegetation 
than  that  of  the  Picacho  surfaces,  at  least  today.  This  analysis 
suggests  that  the  valleyward  ends  of  the  Rio  Grande  sideslopes  may 
indeed  have  acted  as  one  of  a  few  preferred  topographic  locales 
for  settlement. 


Post-Pleistocene  Environment 

Paleoci imatic  sequences  have  been  reconstructed  for  this 
general  region  by  a  number  of  researchers,  using  a  variety  of 
techniques.  Changes  which  have  occurred  since  the  late 
Pleistocene  are  of  particular  interest  due  to  their  potential 
influence  on  the  human  adaptive  strategies  responsible  for 
producing  tne  Keystone  Dam  sites.  Several  seem  to  have  accepted 
the  validity  of  Antevs’  (1935)  Aitithermal  model  of  climate  change 
for  this  region  with  little  question.  However,  recent 
pa  1 eoc 1 ima t i c  data  support  an  alternative  view  that  the 
Aitithermal  in  the  Chihuahuan  Desert  was  a  moist  period  (Van 
Devender  and  Spaulding  19791.  Other  data  have  been  used  to 
suggest  that  multiple  Holocene  thermal  Maxima  occurred  but 
produced  a  variety  of  vegetation  types  (Davis  1984). 

Martin  (1963)  argues  that  Aitithermal  erosion  was  due  to 
heavy  runoff  from  intensified  summer  monsoonal  rains.  Three 
separate  pollen  profiles  dating  to  Aitithermal  times  (Double 
Adobe,  Whitewater  Draw  and  Murray  Springs)  document  high 
frequencies  of  grass,  pine  and  sedge  pollen.  This  suggests  a  wet 
Aitithermal  with  intensified  summer  rains  favoring  the  spread  of 
grass.  Due  to  increased  runoff  the  presence  of  shallow  ephemeral 
ponds  was  likely  as  a  source  for  the  sedge  pollen.  Several  pro¬ 
files  even  suggest  the  local  development  of  cienega  communities. 

The  model  of  a  wet  Middle  Holocene  is  supported  by  herpeto- 
logical  data  from  Howell's  Ridge  Cave  in  southwestern  New  Mexico. 
Based  on  habitat  preferences  of  observed  species,  VanDevender  and 
Worthington  (1977;  have  determined  that  the  nearby  playa  was 
permanently  wet  until  4,(JU0-5,0UU  years  ago.  This  would  indicate 
that  the  EarLy  Holocene  (Anatherraal)  was  moist  as  well.  Mesic 
grassy  habitats  are  indicated  by  the  presence  of  voles  until  the 
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drying  of  Che  piaya.  These  daca  accord  well  with  extensive 
studies  of  vegetation  from  fossil  pactcrat  nests.  Through  detailed 
recording  of  plant  remains  preserved  in  dated  packrat  (Neotoma 
sp.)  nests,  VanDevender  and  others  have  compiled  a  large  body  of 
data  bearing  on  Lace  Pleistocene  and  Holocene  climates  of  southern 
New  Mexico  (VanDevender  197  7;  VanDevender  and  Everict  1977; 
VanDevender,  Freeman  and  Worthington  1978;  VanDevender  and 
Spaulding  1979;  VanDevender  and  Riskind  1979;  VanDevender, 
Spaulding  and  Phillips  1979;  VanDevender  and  Toolin  1988). 

The  packrat  data  for  southern  New  Mexico  and  west  Texas 
coincide  in  most  respects  with  Martin's  model  of  a  moist 
Altithermal.  The  main  point  of  departure  concerns  the  Early 
HoLocene.  A  moist  Early  Holocene  is  demonstrated  by  the 
persistence  of  woodland  until  about  8,000  BP  (VanDevender  and 
Spaulding  1979:208).  By  combining  the  interpretations  of  Martin, 
VanDevender  and  others,  a  general  paleoenvironmental  sequence  may 
be  suggested  for  this  study  area. 

The  late  Wisconsin  is  represented  in  the  El  Paso  area  by  the 
presence  of  dense  mesic  forests.  The  remains  of  white  pine,  pinon 
and  fir  are  found  as  late  as  11,500  BP  in  the  lower  elevations  of 
the  Hueco,  Sacramento  and  Guadalupe  Mountains  (VanDevender  and 
Riskind  1979;  VanDevender,  Spaulding  and  Phillips  1979).  A  winter 
precipitation  regime  is  indicated,  characterized  by  mild  winters 
and  cool  summers. 

The  Early  Holocene  continued  to  be  characterized  by  a  winter 
rainfail  regime.  It  was,  however,  a  transitional  period 
reflecting  a  lag  in  climatic  response  to  glacial  withdrawal  in 
northern  latitudes.  Xeric  juniper  woodlands  are  recorded  t  the 
region  at  least  as  low  as  1,465  m  elevation  at  Bishop  Cat  in  the 
southern  Organ  Mountains.  Grasslands  were  an  important  aspect  of 
the  vegetation  (VanDevender  and  Spaulding  1979;  Harris  19/7). 

The  present  climatic  regimes  were  established  in  the  Middle 
Holocene  (8,0UU-4,UU0  BP)  with  the  reduction  of  winter  rainfall 
and  intensification  of  the  summer  monsoon.  In  the  Mojave  and 
Sonoran  regions  the  change  brought  desert  conditions.  However,  in 
the  Chihuahuan  Desert  the  shift  produced  desert  grassland.  Also 
noted  is  the  first  appearance  of  desertshrub  species  such  as 
creosotebush,  acacia,  mesquite,  agave,  sotol  and  ocotillo 
(VanDevender  and  Riskind  977;  VanDevender  and  Toolin  1985). 

Widespread  loss  of  well-developed  soils  due  to  wind  erosion 
is  inferred  for  the  period  4,UUU-5,UD0  BP.  The  timing  of  this 
event  correlates  well  with  the  drying  of  piaya  basins  (VanDevender 
and  Worthington  1977),  decreasing  effective  precipitation 
(Mehringer  1 9b 7 ;  Martin  19bJ)  and  with  periods  of  erosion  on  Rio 
Grande  Valley  border  surfaces  (Ruhe  1967;  O'Laughlin  1980).  These 
regional  changes  probably  favored  the  development  of  the 
desertshrub/grassland  which  characterized  the  Late  Holocene.  This 
is  the  most  recent  major  vegetation  change  in  the  Southwest  which 


was  cLimatically  induced  (VanDevender  and  Spaulding  1979:71)9) 


A  series  ot  relatively  minor  climatic  fluctuations,  which 
wouid  nevertheless  be  significant  to  human  populations  in  the 
region,  are  recorded  throughout  the  Late  Holocene.  For  example, 
an  increase  in  pine  at  lower  mountain  elevations  is  widely  docu¬ 
mented  between  2,50U  and  2,00(J  BP  (.Oldfield  and  Schoenwetter  19/5; 
Bryant  197  7  ;  VanDevender,  Betancourt  and  Wimberly  n.d.).  This 
reflects  an  increase  in  moisture  which  is  also  recorded  by  the 
presence  of  more  mesic  faunal  elements  in  the  Guadalupe  Mountains 
(Lundelius  19/9)  and  in  increased  erosion  in  the  Rio  Grande  Valley 
(Ruhe  19b7;  O'Laughlin  198UJ. 

Anotner  summer  rainfall  peak  at  about  A.D.  1100  is  roughly 
contemporaneous  with  Freeman's  (1972)  increase  in  grass  pollen, 
Bryson  and  Wendland's  (1967)  Neo-Atlantic  grassland  expansion  and 
Ruhe's  (1967)  erosion  of  alluvial  materials. 

Less  widely  documented  changes  are  also  recorded  during  the 
Late  Holocene.  Some  may  represent  local  variability  while  others, 
such  as  the  drought  of  A.D.  1276-1299,  may  have  wider  importance. 
However,  given  the  arguments  discussed  above,  and  Martin's 
( 1 96 J : 6B)  recognition  that  tree  rings  of  all  species  are  not 
indicative  of  summer  rainfall,  the  correct  interpretations  of 
recorded  "droughts"  are  not  necessarily  clearcut. 
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Suffice  it  to  note  that  the  Late  Holocene  record  includes  a 
series  of  fluctuations  in  local  climate  conditions.  It  is  likely 
that  our  ability  to  record  such  fluctuations  is  directly  related 
to  the  time  period  under  consideration.  Relatively  minor  changes, 
like  those  documented  for  the  last  4,000  years,  probably  occurred 
throughout  the  Holocene  but  are  not  readily  identified  due  to  the 
relative  insensitivity  or  incompleteness  of  earlier  records. 
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CHAPTER  6 


SUMMARY  AND  EVALUATION  OF  FIELD  INVESTIGATIONS 

by 

David  Carmichael  and  Hiram  Henry 


Introduction 

In  this  chapter  a  general  summary  of  the  results  of  tne  field 
investigations  is  presented.  The  various  sampling  strategies  and 
excavation  techniques  are  compared  in  f-ms  of  their  reiative 
success  in  identifying  archeological  features.  Cultural  resource 
management  concerns  such  as  cost  effectiveness  and  relative 
destructiveness  are  addressed  in  an  attempt  to  help  inform  future 
investigations  in  the  area. 

The  results  of  the  magnetometer  survey  are  presented  and 
recommendations  are  made  for  identifying  environmental  contexts 
wiiere  the  technique  would  be  more  useful  than  it  has  been  in  tne 
present  study.  The  chapter  concludes  with  an  evaluation  of  the 
overall  researcn  design  and  a  discussion  of  the  problems 
encountered  during  the  course  of  the  project.  The  observations  to 
be  discussed  should  provide  useful  information  for  future 
researchers  and  land  managers  in  the  region. 


Feature  and  Artifact  Recovery 


Prior  to  detailed  mapping  and  excavation.  Keystone  Sites  Jb 
and  J7  were  recorded  as  superficial  or  shallow  sites  containing 
low  artifact  densities  and  a  total  of  no  more  than  20  features 
(.O'Laughlin  1980;  RFP:74).  On  the  surface  at  least,  these  two 
sites  were  similar  to  large  numbers  of  lithic  and  ceramic  scatters 
recorded  on  surveys  throughout  the  Jornada  area  and  it  was 
expected  that  characteristics  identified  during  excavation  might 
be  extrapolated  to  many  surface  sites  which  would  never  be 
excavated.  For  this  reason,  a  major  concern  expressed  in  tne 
research  design  was  that  every  reasonable  attempt  would  be  made  to 
identity  tne  complete  range  of  features  and  artifact  types  present 
at  the  sites. 


The  task  was  carried  out  through  the  use  of  a  variety  of 
techniques,  as  discribed  in  Chapter  4.  The  resulting 
investigations  included  judgemental  components  used  in  response  to 
observable  distributional  characteristics.  In  addition, 
systematic  and  random  techniques  were  used  to  insure  against 
overlooking  subsurface  cultural  remains.  The  use  of  a  combination 
of  investigative  techniques  proved  to  be  quite  effective  and  many 
nore  features  were  identified  than  had  been  expected.  The  data  on 
feature  identification  have  at  least  two  important  implications 
tor  future  research  in  the  region.  First,  archeologists  must  be 


7b 


willing  to  reassess  traditional  assumptions  regarding  the  data 
recovery  potential  of  small  unobtrusive  sites.  Second,  some 
investigacive  methods  will  be  more  expedient  and  cost  effective 
than  otners  in  the  investigation  of  such  sites. 

During  the  course  of  fieldwork,  at  Keystone  Sites  3b  and  37,  a 
total  of  S3  features  (77  prehistoric;  were  identified.  This 
figure  is  four  times  the  expected  number  and  the  recovery  of  these 
additional  features,  especially  at  Site  37,  has  added  to  the 
previous  understanding  of  the  local  archeological  record. 
Nineteen  features  were  recorded  at  Site  36  and  64  were  found  at 
Site  37.  The  features  are  listed  in  Tables  y  and  10, 
respectively,  according  to  the  techniques  with  which  they  were 
first  identified. 

The  first  task  of  excavations,  as  identified  in  the  RFP,  was 
the  investigation  of  all  known  features,  i.e.,  those  visible  on 
the  surface.  Surface  features  contributed  heavily  to  the  totals, 
especially  in  the  case  of  the  larger  fire-cracked  rock 
concentrations  (see  Chapter  7  for  typology).  All  but  two  of  the 
large  features  were  identifiable  as  such  at  the  surface  and  one  of 
the  exceptions  (Site  37,  Feature  2)  was  at  least  indicated  by  a 
few  disarticulated  rocks  on  the  surface.  Excavation  of  surface 
features  also  revealed  seven  buried  features  in  their  immediate 
vicinity. 

In  addition  to  the  site  areas  contained  within  the  feature 
excavations,  a  five  percent  sample  of  each  site  was  selected 
randomly  for  the  purposes  of  identifying  any  distributional 
patterns  not  reflected  by  surface  remains.  The  random  units 
yielded  only  a  single  feature  at  Site  37.  The  low  figure  can 
probably  be  attributed  to  two  factors.  First,  the  random  units 
were  (by  design;  distributed  throughout  the  site  irrespective  of 
surface  distributions.  As  a  result,  the  units  were  usually  not 
associated  with  the  clusters  of  features  already  identified. 
Second,  the  random  units  were  selected  after  excavation  of  the 
judgemental  unics  was  already  underway.  The  original  random 
samples  included  six  units  which  had  already  been  excavated.  The 
ten  features  contained  in  these  units  all  contribute  to  the  totals 
for  judgemental  excavation.  For  the  purposes  of  comparing 
excavation  techniques  these  ten  features  could  be  added  to  the 
total  for  random  units,  but,  strictly  speaking,  they  were  not 
discovered  by  random  excavation  since  they  were  visible  at  the 
surface.  It  should  be  noted,  however,  that  the  randomly  selected 
excavation  units  provided  unbiased  estimates  of  sitewide  artifact 
densities  and  distributions  which  contributed  greatly  to  the 
analyses  presented  in  Chapter  10. 

The  results  of  the  systematic  backhoe  trench  testing  program 
were  perhaps  the  most  unexpected.  At  Site  3b  no  features  were 
located  in  backhoe  trenches  but  at  Site  37,  thirty-two  (30^)  were 
identified  in  this  manner.  Trenching  exposed  both  small  fire- 
cracked  rock  features  and  pit  structures.  Most  significant 
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Table  9.  Comparison 
at  Keystone  36,  by 

of  features  identified 
investigative  technique 

SURFACE  FEA.  RANDOM 

EXCAVATIONS  UNITS 

JUDGEMENTAL  BACKHOE 

UNITS  TRENCHING 

1  (MODERN)  — 

13 

2  (MODERN) 

14 

3 

15 

4 

16 

5 

17 

6 

18 

7 

19 

8 

9 

10 

11  (SUBSURF.) 

12  (SUBSURF.) 

COLUMN 

TOTALS  12  (.63)  0 

7  (.37)  0 

GRAND  TOTAL  =  19  (17  prehistoric) 


S 
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Table  10.  Comparison  of  features  identified  at 
Keystone  37,  by  investigative  technique. 


SURFACE  FEA. 
EXCAVATION 

RANDOM 

UNITS 

JUDGEMENTAL 

UNITS 

PHASE  I 
TRENCHES 

PHASE  II 
TRENCHES 

MECHANICAL 

SCRAPING 

1 

36 

23 

25 

40 

69 

2  (SUBSURF) 

24  (MODERN) 

27 

41 

70 

3 

26 

28 

42 

4  (MODERN) 

30 

29 

44 

6 

31 

35 

45 

7 

34 

38 

46 

8 

37 

39 

49 

9  (MODERN) 

66 

43 

50 

10  (MODERN) 

61 

51 

11 

52 

12 

53 

13 

54 

14 

55 

15 

56 

16  (SUBSURF) 

57 

17  (OFF  ROW) 

59 

18  (SUBSURF) 

60 

19  (OFF  ROW) 

62 

20 

63 

21  (SUBSURF) 

64 

22  (SUBSURF) 

65 

67 

68 

COLUMN  21 

1 

8 

9 

23 

2 

TOTALS  (.33) 

(  .02) 

(.12) 

(.14) 

(.36) 

( 

GRAND  TOTAL  =  64  (58  Prehistoric  features  within  ROW) 


ft 

1 


79 


$ 


however  is  the  fact  thac  none  of  the  pit  structures  were  initially 
identified  using  traditional  hand  excavation  techniques.  It 
should  be  emphasized  that  backnoe  trenching  was  not  intended  as  a 
final  check  of  stratigraphy.  Rather,  it  served  as  an  integral 
part  of  subsurface  tescing  by  adhering  to  established  sampling 
procedures  (Rice  and  Plog  1983).  It  had  originally  been  intended 
that  trenching  would  be  the  first  excavation  activity  undertaken. 
However,  movement  of  the  machinery  around  the  sites  caused  too 
much  damage  to  the  surface  so  most  other  tasks  had  to  be  completed 
first. 


A  key  aspect  in  the  success  of  the  backhoe  investigations  was 
the  exposure  of  long  continuous  profiles.  The  availability  of 
extensive  profiLe  exposures  was  important  for  the  distinguishing 
pit  structures  from  noncultural  stratigraphic  changes.  The 
Keystone  37  pit  structures  were  generally  shallow,  contained  no 
evidence  of  burning  and  few  artifacts  and  were  consistently  subtle 
in  their  raanitestation.  As  discussed  in  Chapter  8  the  definition 
of  these  features  relied  on  differences  in  soil  texture  and 
compaction.  Slight  soil  color  changes  in  profile  walls  provided 
the  first  indication  of  the  structures,  but  the  subtle  differences 
were  not  visible  until  the  trench  sidewalls  had  dried  thoroughly. 
For  example,  in  Trench  12,  Feature  28  (a  small  hearth)  was 
discovered  at  the  time  the  trench  was  dug  but  Feature  29  (the 
first  pit  structure  identified)  was  not  visible  until  the  trench 
walls  had  dried  for  three  days.  Rice  and  Plog  (1983:30)  note 
similar  difficulties  with  the  identification  of  Hohokam  canals  in 
trench  walls.  The  importance  of  working  from  dried  exposed 
profiles  is  emphasized  by  che  fact  that  three  structures  (Features 
41,  56  and  70)  were  contacted  from  above  by  shovel  scraping  within 
hand  excavation  units  but  were  not  identified  without  profiles. 

In  addition  to  enhancing  subtle  variations  in  soil  colors  and 
textures,  the  use  of  backhoe  trenches  provided  complete  cross 
sections  of  individual  features.  Thus  the  process  of  identifying 
the  pit  structures  was  more  rapid  and  reliable  than  would  be 
possible  with  coring  or  hand  excavation.  Finally,  a  number  of 
structures  were  most  clearly  indicated  by  slight  depressions  in 
the  upper  surface  of  the  carbonate  horizon  where  it  formed  the 
floor  of  the  features.  Extensive  systematic  backhoe  trenching  is 
the  most  efficient  technique  for  excavating  a  large  number  of 
profiles  to  the  depth  needed  to  expose  the  carbonate  horizon. 
Aiternative  techniques  such  as  augering,  might  have  identified 
changes  in  the  carbonate  horizon,  but  the  availability  of  long 
continuous  profiles  allowed  us  to  distinguisn  between  the 
structures  and  noncultural  disturbances  such  as  root  sockets  and 
krotovina . 

As  noted  in  Chapter  4,  the  use  of  backhoe  trenching  at 
Keystone  36  and  37  followed  procedures  which  have  been  well 
developed  and  tested  elsewhere  in  the  Southwest  (Rice  and  Plog 
1983).  Aside  from  the  likelihood  that  the  Site  37  pit  structures 
would  not  have  been  identified  using  other  excavation  techniques, 
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the  two  major  advantages  to  backnoe  trenching  are  its  function  as 
a  statistical  sampling  procedure  and  its  cost  effectiveness. 

in  Chapcer  4  the  backhoe  trenches  were  treated  as  transect 
sample  units  and  using  formulae  presented  by  Rice  and  Plog 
(1983:23)  it  was  determined  that  the  sample  fraction  for  Site  37 
was  14%.  Since  the  14%  sample  identified  four  pit  structures 
(Features  29,  35,  3d  and  39)  it  was  predicted  that  the  site  might 
contain  as  many  as  28  such  features.  This  prediction  provided  the 
impetus  for  additional  excavation  at  the  site  and  ultimately 
proved  to  be  reasonably  accurate.  A  total  of  25  possible  pit 
features  were  identified  at  the  site.  Only  16  are  confidently 
identified  as  structures  since  not  all  the  possible  features  were 
excavated.  Nevertheless,  most  of  the  remaining  features  closely 
resemble  the  excavated  structures  and  the  prediction  is  seen  as 
fairly  accurate  and  useful. 

The  cost  effectiveness  of  backhoe  trenching  is  also  discussed 
by  Rice  and  Plog  (1983:28).  They  report  data  from  Arizona  State 
University  which  show  the  cost  of  mechanical  backhoe  trenching  to 
be  approximately  half  that  for  hand  excavation  of  trenches. 
Furthermore,  backhoe  trenches  were  consistently  dug  twice  as  deep 
as  the  hand  excavation  trenches.  Clearly  there  are  advantages  to 
the  use  of  mechanical  equipment,  assuming  the  necessity  to 
excavate  trenches.  In  the  El  Paso  region,  critics  of  the 
archeological  use  of  backhoes  have  not  viewed  the  technique  as 
necessary  and  suggest  the  use  of  soil  augers  as  an  alternative. 

The  main  criticism  of  the  use  of  backhoes  at  archeological 
sites  is  the  relative  lack  of  control  and  the  resultant 
destruction  of  larger  portions  of  the  features  under 
investigation.  Several  researchers  in  tne  El  Paso  area  have  used 
systematic  hand  augering  as  a  less  destructive  alternative  to 
trenching.  Subsurface  structures  have  been  successfully  located 
in  this  manner  at  Keystone  33  (O'Laughiin  19807,  Castner  Range 
(Hard  1983),  Meyer  Range  (Scarborough  1984)  and  in  the  Hueco 
Boison  (Whalen  19/8).  Nevertheless,  it  can  be  argued  that  backhoe 
trenching  possesses  two  main  advantages  over  augering  which  were 
well  demonstrated  at  Keystone  36.  These  advantages  are  the 
identification  of  low  visibility  features  and  cost  effectiveness. 

Soil  auger  testing  programs  are  most  successful  in  the 
identification  of  features  containing  burned  materials.  In  all  of 
the  cases  cited  above,  buried  structures  were  located  or 
identified  by  the  presence  of  ash  or  stained  soil  (see  O'Laughiin 
1980:139;  Hard  1983:40;  Whalen  1978).  Thus,  augering  can  be  a 
reliable  technique  for  the  identification  of  burned  structures, 
structures  with  hearths,  trash  middens  and  trash  filled  pits. 
However,  augering  would  not  be  a  reliable  way  to  locate  the  subtle 
indications  of  unburned  ephemeral  structures  like  those  at  Site 
37. 
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The  EL  Paso  phase  pichouse  at  Meyer  Range  on  Fort  Bliss 
(Scarborough  1984)  may  provide  an  informative  case  example.  At 
that  site,  a  deeply  buried  pithouse  was  initially  identified  in 
auger  test  holes.  However,  the  feature  was  originally  identified 
as  a  trash  midden  on  the  basis  of  the  auger  data.  It  was  not 
until  the  feature  was  excavated  that  it  was  found  to  be  a  trash- 
filled  pithouse  (Scarborough,  personal  communication  8/84).  in 
other  words,  the  auger  technique  was  successful  in  identifying  the 
trash  accumulation,  not  the  pit  structure  within  which  it  was 
deposited. 


This  distinction  is  most  important  for  sites  like  Keystone  17 
where  the  pit  structures  were  not  defined  by  distinct 
discontinuities  in  soil  color.  Other  characteristics  besides  soil 
color  which  might  be  indicative  of  structures  include  relative 
artifact  densities  inside  and  outside  the  features.  Even  though 
there  are  identifiable  distinctions  between  interior  and  exterior 
artifact  densities  (see  Chapter  10),  the  absolute  frequencies  are 
low  enough  that  it  would  be  difficult  to  identify  a  pattern  in  the 
samples  provided  in  a  6  inch  auger  hole.  The  identification  of 
the  Site  17  structures  was  largely  due  to  the  careful 
investigation  of  extensive  profiles  encompassing  complete  cross 
sections  of  individual  features.  It  is  believed  that  auger  data 
would  have  been  a  less  informative  substitute  for  extensive 
profiles.  Following  the  initial  identification  of  the  structures 
at  Site  37,  it  would  have  been  a  useful  methodological  exercise  to 
test  the  efficacy  of  both  techniques  side  by  side.  We  were 
precluded  from  conducting  such  an  experiment  because  of  concerns 
for  the  cost  effectiveness  of  augering. 


Using  the  backhoe  trenches  as  transect  samples,  a  14%  Sample 
Fraction  of  the  site  was  obtained  in  an  expedient  manner.  The 
alternative  augering  techniques  are  generally  designed  to  sample 
the  corners  of  a  grid  (such  as  2  x  2  meters)  laid  out  across  the 
sice.  A  2  x  2  meter  grid  was  employed  at  Site  37  for  the 
magnetometer  survey.  Magnetic  readings  were  undertaken  at  every 
grid  corner,  at  the  rate  of  one  approximately  every  JO  seconds. 
At  this  rate  it  took  the  magnetometer  crew  six  days  to  cover  the 
site.  Obviously,  excavating  an  auger  hole  to  the  depth  of  .3  m  or 
more  requires  considerably  more  time  than  taking  a  magnetometer 
reading.  Estimating  ten  minutes  per  auger  hole,  one  can  project 
an  equivalent  49  crew  days  required  to  place  auger  holes  over  the 
same  2  x  2  raecer  grid.  Such  a  costly  investment  in  simply 
locating  features  is  unrealistic  in  the  context  of  most  contract 
research.  In  the  case  of  this  study,  such  an  effort  directed  at 
Site  3/  aione  would  have  amounted  to  more  than  half  of  the 
original  fieldwork  scheduled  tor  the  entire  project. 


At  Keystone  37  backhoe  trenching  proved  to  be  a  cost 
effective  approach  to  site-wide  subsurface  testing.  Furthermore, 
it  was  very  productive  in  exposing  pit  structures  which  were 
essentiuLLy  not  identified  by  any  o  t  lie  r  means.  The  important 
me t nodo log ical  implication  is  tne  possibility  that  other  sites 


also  contain  similar  features  which  have  not  been  previously 
recorded  using  hand  excavation  and  augering.  It  is  not  suggested 
that  systematic  backhoe  trenching  will  always  be  the  preferred 
testing  technique.  Nevertheless,  under  some  conditions  and  when 
dealing  with  cercain  types  of  features,  the  technique  will  be 
valuable  addition  to  traditional  methods.  In  order  to  identify 
the  fullest  range  of  variability  among  features,  researchers  in 
the  Ei  Paso  area  should  be  prepared  to  utilize  systematic  test 
trenching  as  part  of  a  multifaceted  excavation  procedure. 

Detailed  data  on  the  nature  and  distribution  of  the 
artifactual  assemblage  were  obtained  through  detailed  surface 
mapping  and  by  hand  excavation  units  distributed  around  and 
between  features.  Surface  mapping  at  Sites  36  and  37  recorded  289 
and  823  artifacts  respectively,  yielding  average  densities  of  .07 
and  .08  artifacts  per  square  meter.  The  surface  assemblages 
comprised  only  about  20 7*  of  the  artifact  total  for  each  site  and 
the  resultant  totals  of  1120  and  4643  artifacts  provide  a  more 
than  adequate  data  base  for  the  analyses  discussed  in  Chapter  9. 
The  use  of  a  variety  of  sampling  strategies  allowed  us  to  maximize 
artifact  recovery  by  excavating  judgemental  units  in  high  density 
areas  while  still  obtaining  an  unbiased  estimate  of  site-wide 
densities  and  distributions  from  the  random  units.  The  resultant 
distributional  data  make  up  the  basis  for  many  of  the  analyses 
presented  in  Chapter  10. 


One  area  of  potential  systematic  bias  in  the  recovery  of 
artifacts  is  related  to  the  use  of  1/4  inch  mesh  screen  in  hand 
excavations.  Small  tertiary  flakes,  such  as  those  produced  by  the 
final  stages  of  tool  manufacture  or  retouch,  are  often  small 
enough  to  pass  through  standard  screens.  If  the  proportions  of 
flake  types  are  to  be  used  to  interpret  on-site  behavior,  a 
consistent  bias  in  recovery  could  affect  the  results.  In  order  to 
control  for  this  possibility  we  used  the  random  excavation  units 
as  a  means  of  obtaining  screen  loss  samples.  The  heavy  fraction 
of  flotation  samples  were  analyzed  for  their  debitage  content. 
The  analysis  is  discussed  fully  in  Chapter  9  but  suffice  it  to 
note  that  the  results  do  not  contradict  the  conclusions  which  were 
drawn  from  the  analysis  of  the  rest  of  the  assemblages. 


Proton  Magnetometer  Survey 

The  mag ne tome ce r  survey  of  Sites  3b  and  3/  was  not  as 
successful  as  had  been  hoped;  no  prehistoric  cultural  features 
were  identified  by  this  technique  but  some  of  the  results  are  of 
methodological  interest.  A  variety  of  magnetic  anomalies  were 
recorded  on  the  two  sites  (Figures  10  and  ill  but  all  the  ones 
tested  can  be  attributed  to  either  geologic  features  or  modern 
d  e  d  r  l  s . 
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Magnetic  anomalies  produced  by  archeoiogicai  features  can 
vary  greatLy  in  shape,  size  and  magnitude.  For  comprehensive 
discussions  or  their  interpretation  the  reader  may  refer  to 
Breiner  (1973)  and  Aitken  (1974;.  It  should  be  mentioned  here 
t  na  t  two  main  types  of  irregularities  are  identified.  Monopole 
anomalies  are  those  with  a  single  magnetic  reading  which  is  either 
higher  or  lower  than  the  surrounding  field.  Dipole  anomalies 
exhibit  a  pair  of  magnetic  readings,  one  higher  and  one  lower  than 
the  surrounding  field,  in  close  proximity  to  one  another. 
Anthropogenic  features  generally  produce  dipolar  changes.  In  this 
study,  the  irregularities  investigated  by  excavation  were  chosen 
on  tne  basis  of  magnitude  and  the  presence  of  dipole  readings. 
The  testing  results  are  summarized  in  Table  11  and  the  locations 
of  test  units  are  shown  on  the  magnetic  contour  maps. 

All  but  two  of  the  anomalies  tested  at  both  sites  may  be 
explainable  by  reference  to  subsurface  geological  irregularities 
or  by  the  presence  of  buried  metal  fragments.  One  additional 
strong  monopole  anomaly  in  the  northwest  portion  of  Site  37 
(Figure  11;  was  produced  by  a  highway  right-of-way  benchmark. 
None  of  the  archeological  features  at  either  site  could  be 
discerned  on  the  magnetic  contour  maps. 

Pit  structures  at  Site  37  were  apparently  backfilled  with 
the  same  type  of  soil  into  which  they  were  excavated.  Thus,  the 
magnetic  susceptibility  of  the  feature  fill  would  be  the  same  as 
the  surrounding  soil  and  no  anomaly  would  be  produced.  It  is 
unclear  why  the  prehistoric  hearths  did  not  produce  magnetic 
contours.  The  sandy  soils  characteristic  of  the  sites  probably 
did  not  contain  enough  iron-bearing  materials  to  produce  particle 
orientation  in  the  vicinity  of  heated  features. 

Even  though  the  magnetometer  survey  was  not  successful  in 
locating  pretiistoric  features  during  this  study,  we  can  use  the 
negative  results  to  suggest  more  promising  settings  for  future 
analyses.  As  already  noted,  the  soil  composition  is  probably  an 
important  factor  in  the  formation  of  anomalies,  and  very  sandy 
soils  can  be  expected  to  have  minimal  magnetic  susceptibility. 
Since  most  of  the  soils  in  the  Ei  Paso  area  are  sandy,  large  areas 
of  the  Landscape  can  be  expected  to  be  rather  unproductive  for 
magnetic  survey.  Areas  with  better  potential  will  be  those 
containing  clayey  soils  such  as  the  Rio  Grande  tloodplain  and 
terraces.  PuebLo  architecture  and  other  features  constructed  ot 
adobe  may  be  detectable  regardless  of  soil  type  but  features  like 
those  at  Site  37  cannot  be  expected  to  show  up  in  sandy  soils. 

A  second  difficulty  clearly  is  the  contamination  ot 
archeological  sites  by  modern  metal.  Every  effort  was  made  to 
remove  al 1  scrap  metal,  tin  cans  and  other  trash  from  the  site 
prior  to  the  survey  work.  Nevertheless,  many  metal  fragments, 
butli  large  and  small  ,  had  been  incorporated  into  the 
unconsolidated  aeolian  sand  and  were  not  visible  at  the  surface. 
The  intensity  of  read  mgs  from  scrap  metaL  are  so  high  that  even  a 


Table  11.  Results  of  magnetic  anomaly  testing 
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EXCAVATION  ANOMALY 
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Modern  Hearth 
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smal  L  piece  could  produce  an  anomaly  incense  enougii  to  mask  any 
evidence  or  prehistoric  residual  magnetism.  A  prime  example  of 
the  problem  is  presented  by  Feature  24,  Site  1/,  wnieh  proved  to 
be  a  segment  of  galvanized  ducting  completely  buried  by  a 
rruusoti— stabilized  sand  dune.  The  only  way  to  escape  this 
difficulty  is  co  focus  analysis  on  sites  which  are  not  in  the 
vicinity  ot  modern  settlements  or  other  sources  of  scrap  metal 
such  as  military  tiring  ranges,  off  road  vehicle  recreation  areas, 
campgrounds,  etc.  Many  of  the  areas  in  and  around  El  Paso  can  be 
expected  to  present  c he  same  kinds  of  problems  with  modern  trash 
tout  were  identified  during  this  study.  Evidence  tor  small 
ephemeraL  features  especially  would  most  likely  be  overwhelmed  by 
readings  from  bottle  caps,  tin  cans,  nails,  etc. 

Thirdly,  the  presence  of  a  well  developed  carbonate  horizon 
relatively  close  to  the  soil  surface  (see  Chapter  5)  may  also  have 
caused  some  of  the  anomalies  recorded  by  our  survey.  As  noted  in 
Table  /,  several  of  the  test  excavation  units  contained  nothing  ot 
note  except  for  some  type  of  discontinuity  or  irregularity  in  the 
underlying  carbonate  horizon.  The  irregularities  recorded  in  hand 
excavation  units  take  the  form  of  undulations  which  were  observed 
either  as  high  spots  or  dips  in  the  upper  contact  of  the  caliche. 
Other  irregularities  included  di scontinui tie s  in  the  carbonate 
horizon  and  gravel-filled  channels  cut  into  the  caliche.  At  Site 
d 6 ,  Trench  11  exposed  a  four  meter  wide  break  in  the  caliche 
norizon  (Figure  d)  which  may  be  the  source  of  a  db  gamma  change  in 
contours  observed  southwest  of  unit  J — i 1  (Figure  10).  A  similar 
break,  filled  with  coarse  gravel,  was  noted  in  Trench  14  in  the 
vicinity  of  the  strong  monopole  anomaly  at  the  southern  end  of 
Site  lb  (Figure  10).  Coarse  gravels  truncating  the  caliche 
horizon  were  also  observed  at  Site  17  in  french  27,  and  they  may 
account  for  the  several  anomalies  recorded  at  the  southern  end  of 
the  site  (Figure  11).  Such  geologic  features  are  expected 
byproducts  of  multiple  cycles  of  erosion  and  deposition  involved 
in  the  formation  of  the  valley  border  geomorphic  surfaces  (Chapter 
5).  It  is  not  certain  that  the  geologic  features  are  the  source 
of  tne  observed  variations  but  their  patterned  cooccurrence  is 
suggestive.  The  potential  for  recording  nonculturai  anomalies  in 
soils  with  shallow  indurated  carbonate  horizons  may  have  an 
adverse  effect  on  magnetometer  survey  on  all  ot  the  local  bajada 
landtorms.  Again,  this  limitation  should  apply  mainly  to  small 
ephemeral  features.  Structures  of  adobe  may  well  retain  enough 
residual  magnetism  in  the  clays  to  produce  useful  readings  in 
spite  ot  natural  and/or  modern  background  effects. 


Evaluation  of  the  Research  Design 

In  tins  section  the  research  design  is  assessed  in  terms  ot 
its  e  f  f  ec  t  ivc’ess  in  providing  the  data  necessary  for  interpreting 
Keystone  Sites  lb  and  37.  Tne  discussion  includes  two  parts:  an 
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evaluation  ot  Che  utility  of  Che  research  problems  and  the 
difficulcies  encouncered  in  acCuaily  carrying  ouC  Che  research 
design. 


Responsiveness  co  Daca  Recovery  Goals 


The  chree  major  research  goals  idencified  by  Che  research 
design  were  l)  Che  elucidacion  of  Che  sysCemic  concexc  of  Sices  3b 
and  17,  2)  evaluacing  Che  relaCionship  of  Che  sices  Co  regional 
culcural  sysceraacics  and  3)  co  develop  improved  chronological 
cone ro 1  for  Che  sices.  All  of  Che  analycical  approaches  and  daCa 
recovery  cechniques  were  direcCed  Coward  one  or  more  of  Chese 
goals.  1c  is  believed  chac  chese  efforcs  have  been  successful 
inasmuen  as  chey  have  provided  new  empirical  daca  on  sice  concencs 
which  are  also  relevanc  co  a  series  of  subscancive  and  cheorecical 
issues  of  regional  significance.  The  posicive  resulcs  of  Che 
invescigacions  indicace  chac  when  appropriace  quescions  are  posed, 
even  some  of  Che  raosc  ephemeral  and  commonplace  sices  can  yield 
signiticanc  research  resulcs. 


The  research  design  called  for  Che  idencif icacion  of  sice 
concencs  which,  in  curn,  bears  direccly  on  Che  issues  of  sice 
func cion  and  syscemic  concexc.  One  componenc  of  Che  analysis  has 
been  a  muicifaceted  approach  co  the  identification,  definition  and 
interpretation  of  the  range  of  features  present  on  Che  sites.  The 
idencif  icacion  of  ephemeral  pit  structures  at  Sice  37  has  had  a 
great  impact  on  the  subsequent  analysis  of  sice  function  and  its 
role  within  an  adaptive  strategy.  The  discovery  of  chose  features 
is  directly  attributable  to  the  systematic  approach  applied  to 
subsurface  testing. 


Interpretation  of  site  function  was  further  enhanced  by  the 
detailed  excavation  of  as  many  features  as  possible.  Complete  or 
nearly  complete  excavation  of  a  large  number  of  features  provided 
the  necessary  data  for  the  feature  typology,  analysis  of  feature 
distribution  and  the  investigation  of  artifact-feature 
associations.  Furthermore,  the  feature  contents  yielded  most  of 
the  samples  required  for  botanical  analysis. 


Given  tne  exposure  and  soil  conditions  characteristic  of  most 
sites  in  the  area,  preservation  of  plant  remains  is  relatively 
rare.  The  excavation  of  many  features  is  often  necessary  in  order 
to  recover  usable  organic  samples.  At  Sites  Jb  and  37  the 
extensive  investigation  of  features  led  to  the  recovery  of  13 
dated  radiocarbon  samples  which  figure  prominently  in  the 
analysis.  Flotation  samples  from  the  features  have  yielded  plant 
remains  bearing  directly  on  the  interpretation  of  tire-cracked 
rock  features.  In  addition,  the  use  of  nondestructive  extraction 
leirnniques  yielded  countable  pollen  spectra  for  almost  alL  the 
samples  analyzed.  All  these  analyses  were  relevant  in  the  context 
ot  addressing  site  function. 
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Site  structure  is  turther  investigated  through  the  use  ot 
detailed  Lithic  artifact  analysis.  The  extent  of  horizontal 
exposure  provided  by  hand  excavations  was  an  important  factor  in 
obtaining  adequate  artifact  samples.  Hand  excavations  comprised 
samples  of  approximately  10%  of  the  area  on  each  site.  This  level 
of  coverage  contrasts  with  the  previous  Keystone  studies  where 
hand  excavations  amounted  to  samples  of  [/.  or  less  (Fields  and 
Girard  1983:50,56;  O'Laughlin  1980:40).  In  addition  to  providing 
an  artitact  sample,  the  extensive  hand  excavations  also  served  to 
maximize  the  recovery  of  obsidian  artifacts  for  hydration  dating. 
A  total  of  lb  datable  samples  were  recovered  from  the  two  sites, 
placing  them  among  the  best  dated  sites  in  the  El  Paso  area. 

As  important  as  the  extent  of  excavation  is  the  process  by 
which  units  are  selected.  Tn  the  case  of  hand  excavations,  a 
portion  of  the  units  were  located  randomly  and  the  results 
provided  site-wide  estimates  of  artifact  density  and  feature 
distributions.  We  believe  ttiat  such  randomizing  and  systematic 
aspects  of  the  research  design  are  important  and  useful  for  at 
least  two  reasons.  It  can  be  suggested  with  some  assurance  that 
witnin-site  variability  was  adequately  recorded.  The  research 
potential  ot  the  probabilistic  artifact  sample  was  not  maximized 
however.  Most  of  the  randomly  sampled  excavation  units  fell 
outside  the  areas  with  the  highest  artifact  densities.  It  was 
decided  that  it  would  be  better  to  draw  artifacts  for  lithic 
analysis  from  tne  site  as  a  whole  rather  than  those  few  random 
units  which  contained  adequate  numbers  of  items.  Random  units  did 
contribute  to  the  lithic  analysis  by  providing  the  small  debitage 
from  the  heavy  fraction  of  flotation  samples. 

Another  research  goal  which  was  successfully  met  is  the 
development  of  improved  chronological  control  for  Sites  36  and  51. 
Un-going  researen  at  New  Mexico  State  University  has  led  the  way 
in  the  application  of  experimentally  induced  hydration  dating  of 
obsidian  in  the  region.  As  a  result,  nearly  all  of  the  obsidian 
artifacts  obtained  during  fieldwork,  were  datable.  Ot  equal 
importance  was  the  recovery  of  numerous  radiocarbon  samples  as  a 
result  of  the  complete  excavation  of  many  features. 

A  detailed  comparison  or  the  dating  results  from  the  two 
techniques  provides  two  very  significant  conclusions.  First,  even 
though  Site  3/  "looks  like"  a  late  Archaic/ Ear ly  Formative 
c am psi te ,  it  dates  to  tne  Pueblo  period,  calling  into  question  the 
basic  assumptions  of  cultural  systema tics.  Second,  the  Keystone 
dates  provide  a  classic  example  of  the  prehistoric  use  of  "old 
wood"  and  t  lie  problems  associated  with  generating  a  chronology 
from  such  cases.  It  is  perhaps  ironic  that  these  two  sites,  wmch 
initially  would  be  assessed  as  having  a  low  potential  for 
chronometric  dating,  have  provided  a  theoretically  important  set 
of  dates  for  assessing  the  regional  chronology.  Even  small, 
ephemeral  sites  have  significant  research  potential  when  the 
proper  questions  are  asked  and  t  lie  appropriate  techniques  are 
emplo yed . 
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As  described  in  Chapters  9,  10  and  id,  there  appear  to  be 
differences  between  Sites  36  and  37  in  terms  of  their  systemic 
contexts.  Nevertheless,  some  of  the  evidence  for  the  differences 
is  fairly  subtle;  while  basic  artifact  descriptions  form  a 
standard  pare  of  archeological  reporting,  the  detailed  comparisons 
between  sites  were  directed  at  those  variables  expected  to  exhibit 
the  kinds  of  variability  identified  as  significant  in  the  research 
design.  Some  studies  have  been  made  in  maximizing  the  recovery  of 
data  from  Sites  3b  and  3/  within  the  time  ailoted  for  the 
investigation.  With  only  a  few  exceptions,  CRMU  approaches  to 
furtner  investigations  would  be  comparable,  given  similar 
condi tions . 

Two  aspects  of  the  research  design  and  plan  proved  to  be  less 
useful  than  had  been  anticipated.  The  first  was  the  hope  that  the 
identification  of,  and  data  recovery  from,  relevant  cultural 
features  would  be  enhanced  by  the  use  of  a  magnetometer  survey. 
As  noted  above,  several  aspects  of  the  site  settings  proved 
nonconducive  to  the  preservation  of  anomalies  indicative  of 
prehistoric  features. 

A  second  concern  relates  to  perspectives  brought  to  the 
investigation  of  site  function  and  settlement  patterns.  One  of 
the  questions  targeted  for  study  in  the  RFP  was  whether  or  not 
catchment  analysis  would  be  a  useful  approach  from  which  to 
interpret  the  Keystone  sites.  The  question  is  discussed  more 
fully  in  Chapter  13,  but,  it  should  be  noted  here  that  the 
approach  was  not  found  to  be  very  satisfying.  For  one  reason, 
both  sites  have  been  interpreted  as  limited  activity  camps,  and  it 
is  not  dear  that  the  logistic  assumptions  intended  for  long-term 
communities  are  appropriate  for  such  sites.  Secondly,  catchment 
analyses  are  best  applied  to  sets  of  sites  rather  than  single 
sites.  The  intention  had  been  to  incorporate  settlement  pattern 
data  from  throughout  the  region  into  the  analysis.  However,  one 
result  of  the  chronological  analysis  has  been  to  point  out  that 
Site  37  does  not  fit  adequately  within  the  traditional  cultural 
historical  framework.  Thus,  it  is  not  yet  possible  to  place  it 
within  an  analytically  meaningful  group  of  sites  (e.g., 
representing  a  settlement  system). 

This  raises  the  more  general  issue  of  incorporating  regional 
survey  data  into  an  analysis  and/or  extrapolating  excavation 
results  to  such  a  data  base.  Since,  on  the  basis  of  its  surface 
morphology,  Site  37  would  not  have  been  assigned  to  the 
appropriate  time  period,  it  is  difficult  to  make  comparisons  with 
data  sets  structured  by  traditional  categories  and  within  which 
Site  37  is  essentially  undefined. 

An  unanswered  methodological  question  which  arose  during  the 
course  of  fieldwork  involves  the  relative  efficiency  of 
alternative  excavation  techniques.  Future  studies  could  be 
specifically  designed  to  incorporate  the  use  of  multiple 
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techniques  in  the  same  setting  in  order  to  compare  their  overall 
effectiveness.  A  similar  strategy  could  also  be  used  to  compare 
sampling  techniques  used  to  locate  excavation  units,  select 
artifact  samples,  etc.  Over  a  period  of  time,  the  results  of 
various  studies  could  then  be  used  to  identify  the  contexts  in 
which  specific  methodologies  are  most  appropriate. 

Problems  Encountered  in  Carrying  Out  the  Research 

The  most  bothersome  difficulties  faced  during  the  course  of 
the  investigation  were  those  surrounding  the  occasional  need  to 
respond  rapidly  to  changes  in  field  or  lab  conditions.  One 
example  is  provided  by  the  problems  surrounding  site  vandalism. 
Although  both  sites  had  received  extensive  off-road  vehicle  impact 
prior  to  this  study,  additional  damage  occurred  as  a  result  of 
vandalism  during  the  early  phases  of  fieldwork. 

The  vandalism  at  the  two  sites  consisted  of  the  damage  and/or 
removal  of  datums  and  grid  corners,  extensive  off  road  vehicle 
traffic  and  one  instance  of  excavation.  Since  both  sites  are 
located  near  residential  areas  the  problems  were  not  unexpected, 
but  no  protective  actions  were  authorized  until  after  damage  had 
delayed  the  fieldwork  schedule. 

Perhaps  more  complete  discussion  of,  and  planning  for,  a 
variety  of  potential  contingencies  prior  to  field  work  will 
prevent  them  from  affecting  data  recovery  schedules  in  the  future. 


CHAPTER  7 
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FEATURE  DESCRIPTIONS  AND  ANALYSIS: 


FIRE-CRACKED  ROCK  FEATURES 


by  Myles  Miller,  David  Carmichael, 


Jean  Eisasser  and  Hiram  Henry 


Introduction 


Excavations  at  Keystone  Sites  36  and  3/  yielded  information 
on  a  large  number  of  features.  In  this  and  the  following  chapter 
descriptive  data  on  these  features  are  provided  as  a  basis  for  the 
discussion  of  distributional  patterns  and  interpretation  of  site 
function  later  in  the  report.  The  data  are  summarized  under  the 
headings  of  large  and  small  fire-cracked  rock  features  and  small 
pit  features.  Excavation  techniques  are  detailed  and  problems 
associated  with  the  definition  of  features  are  identified.  Also 
presented  are  discussions  of  the  spatial  distribution  of  features 
and  of  associated  artifact  densities  and  distributions,  summaries 
of  associated  botanical  remains,  and  an  assessment  of  comparative 
data  from  other  sites  in  the  region.  Inferences  derived  from  such 
data  are  used  to  aid  in  the  functional  interpretation  of 
features  identified  at  Keystone  Sites  36  and  37,  as  well  as 
comparable  features  reported  during  previous  investigations 
associated  with  Keystone  Dam. 


Feature  Typology 

Forty-five  prehistoric  fire-cracked  rock  (FCR)  features  were 
identified  and  investigated  at  Keystone  Sites  36  and  37.  This 
number  is  nearly  three  times  the  total  of  lo  reported  by  previous 
surveys  prior  to  this  study  (RFP:74).  The  recovery  of  greater 
nrmbers  of  features  was  fortunate  because  analysis  has  identified 
patterns  in  feature  morphology  which  might  be  less  evident  in  a 
smaller  sample.  Based  on  characteristics  of  size  and  rock  weight, 
the  majority  of  the  features  have  been  securely  assigned  to  one  of 
two  morphological  categories:  large  fire-cracked  rock  features  and 
small  fire-cracked  rock  features.  Additional  variability  is  noted 
within  the  latter  group  as  discussed  below. 

Burned  rock  features  are  a  common  characteristic  of 
archeo log icai  sites  in  the  southern  Jornada  and  they  have  been 
discussed  by  a  variety  of  researchers  in  the  El  Paso  area.  The 
previous  Keystone  Dam  projects  (U'Laughiin  1980;  Fields  and  Girard 
19837  and  an  excavation  m  east  El  Paso  (.Hard  1983)  have  all 
identified  a  similar  dichotomy  based  on  some  aspect  of  feature 
size.  The  consistency  of  this  distinction  suggests  the  likelihood 
that  the  differences  may  be  attributable  to  prehistoric  patterns 
of  use.  It  is  useful  to  group  the  two  types  of  features,  not  for 
tne  sake  of  classification,  but  rather,  in  order  to  analyze  any 
spatial  or  temporal  relationships  among  features  and  between 
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feacures  and  arci tacts.  For  the  purposes  of  this  study 
discriminant  analysis  was  used  to  produce  feature  groupings  with 
specitiabie  levels  of  significance. 

Mecric  data  on  rock  features  were  computerized  on  a  Kaypro 
II  pc  as  a  Database  file.  This  file  was  transferred  to  the  NMSU 
mainframe  system  (Amdahl  4/U  V/5;  for  further  manipulation.  The 
discriminant  analysis  was  carried  out  with  an  SPSSX  routine  using 
several  methods  (Norusis  1983;.  The  results  were  similar  with  all 
methods;  the  figures  reported  here  were  generated  with  the  direct 
raechod.  The  resulting  feature  groups  were  then  plotted  with  an 
SAS  graphics  routine. 

The  variables  used  to  group  the  features  are  plan  view  area 
and  rock  weight.  Area  is  reported  in  square  meters  but  rock 
weight  is  converted  to  pounds  in  order  to  reduce  congestion  in  the 
final  plot.  Raw  data  for  all  features  analyzed  are  listed  in 
Tables  12  and  1  i. 

As  would  be  expected,  the  values  for  feature  area  and  rock 
weight  covary  strongly.  It  is  also  not  surprising  that  rock 
weight  figures  more  prominently  in  the  discriminant  functions 
since  feature  area  is  more  drastically  affected  by  post- 
depositional  processes.  The  discriminant  functions  have  Chi 
Square  values  of  13.0  (df.  =  2,  p  .002)  for  Site  36  and  32.2 
(df.=2,  P  .0001)  for  Sice  3/.  The  discriminant  analysis  of 
feature  group  membership  correctly  classified  92%  of  the  cases  for 
Site  36  and  96%  at  Site  37,  thus  lending  confidence  to  the  size 
typology. 

The  numbers  and  sizes  of  features  in  the  Large  and  Small 
feature  groups  are  summarized  in  Table  14.  Note  that  there  is  no 
overlap  between  even  the  maximum  ranges  for  most  comparisons.  The 
single  exception  is  at  Site  37  where  one  small  fire-cracked  rock 
feature  (as  identified  primarily  by  rock  weight)  is  so  dispersed 
that  its  area  overlaps  into  the  range  for  large  features.  The 
site  means  for  feacure  size  variables  correspond  rather  closely 
with  those  reported  from  Keystone  Site  32  (Fields  and  Girard 
1963:121)  but  are  notably  larger  than  the  figures  summarized  from 
o'Laughlin's  work  at  Sites  33  and  34.  The  smaller  mean  size  at 
the  latter  sices  most  likely  reflects  the  higher  proportion  of 
small  features  contributing  to  the  mean.  This  observation  may 
also  be  indicative  of  behavioral  differences  associated  with  site 
typology;  greater  specialization  of  activities  on  short-term 
campsites  may  lead  to  higher  proportions  of  large  fire-cracked 
rock  features.  This  possibility  is  further  addressed  below. 

It  is  interesting  to  note  that  membership  in  the  feature 
groups  is  nearly  proportional  between  the  two  sites,  there  being 
roughly  twice  as  many  small  features  as  large  ones.  Group 
assignments  and  size  distributions  are  presented  graphically,  by 
site,  in  Figures  12  and  13.  Although  based  on  different  measures 
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Table  12.  Characteristics  of  fire-cracked  rock  features 
at  Keystone  Site  36 


Table  13*  Characteristics  of  fire-cracked  rock  features 
at  Keystone  Site  37 


; 

t 

Area  in  Rockweight  Size  ' 


Feature  No. 

Square  meters 

(kg) 

(lbs) 

Group 

1 

4.2 

289 

570 

L 

2 

8.9 

721 

1587 

L 

3 

14.8 

341 

750 

L 

6 

11  .2 

327 

719 

L 

7 

4.0 

330 

725 

L 

8 

7.0 

40 

88 

S 

12 

2.9 

67 

147 

S 

13 

0.8 

0 

0 

S 

14 

4.0 

204 

450 

L 

18 

2.4 

114 

252 

L 

1b 

1.8 

18 

40 

S 

18 

0.9 

20 

44 

S 

20 

1 .0 

49 

107 

3 

21 

1  .0 

8 

13 

S 

22 

0.7 

61 

134 

S 

23 

7.0 

227 

500 

L 

28 

1 .0 

21 

46 

S 

26 

1  .2 

54 

1  19 

S 

28 

0.7 

23 

50 

S 

30 

1.1 

16 

35 

s 

31 

0.8 

2 

4.4 

s 

34 

4.8 

454 

1000 

L 

36 

1.3 

57 

125 

s 

96 


Table  13. 

Continued 

Feature  No. 

Area  in 
Square  meters 

Rockweight 
(kg)  (lbs) 

Size 
Croup  • 

37 

2.0 

45 

100 

S 

44 

1 .0 

34 

75 

3 

47 

1  .0 

Not 

Excavated 

S 

60 

1.5 

45 

100 

s 

66 

0.8 

23 

50 

s 

67 

0.8 

34 

75 

s 

68 

0.5 

Not 

Excavated 

s 

69 

2.6 

80 

175 

s 

*  Large  FCR  feature  (L)  or  Small  FCR  feature  (S) 


Table 

14.  Summary  of  FOR 

feature  groups 

by  site 

KEYSTONE 

36 

LARGE 

SMALL 

TOTAL 

No.  of  cases 

4 

12 

16 

Mean  Area 

5.5  m2 

1.1  m2 

2.2  m2 

(SDEV) 

(4.0) 

(0.7) 

(3.0) 

RANGE 

2.1-11.5 

0.5-1  .7 

0.5-11  .5 

Mean  Weight 

254  kg 

23  Kg 

81  kg 

(SDEV) 

(132) 

(17) 

(127) 

RANGE 

93-399 

0-47 

0-399 

KEYSTONE 

37 

No.  of  cases 

8* 

20 

28 

Mean  Area 

6.4  m2 

1.5  m2 

2.9  m2 

(SDEV) 

(4.3) 

(1  .4) 

(3.3) 

RANGE 

2.4-14.8 

0. 5-7.0 

0.5-14.8 

Mean  Weight 

244  kg 

37  kg 

125  kg 

(SDEV) 

(183) 

(21) 

(170) 

RANGE 


114-721 


0-57 


0-721 


of  size,  Hard's  (1983)  distribution  of  rock  features  at  Castner 
Range  exhibits  similar  groupings  and  degrees  of  dispersion  within 
tue  groupings.  Again,  general  similarities  in  the  relative 
proportions  of  different  sizes  of  rock  features  may  reflect 
behavior  patterns  related  to  feature  function.  Brief  summary 
descriptions  of  each  category  are  given  below  and  then  examples 
from  each  site  are  discussed  in  detail. 


Large  Fire-Cracked  Rock  Features 

The  group  of  large  features  on  the  sites  are  characterized 
by  extensive  concentrations  and/or  dispersals  of  fire-cracked  rock 
often  associated  with  carbonaceous  or  burned  soil.  Varying 
amounts  of  ash  and  charcoal  may  be  present  in  the  lenses  of 
discolored  soil,  depending  on  the  extent  to  which  deflation  and 
erosion  have  affected  the  integrity  of  the  feature.  The 
dimensions  of  the  most  dense  rock  concentrations  range  from  1.8  to 
3.6  m  in  diameter  although  adjacent  areas  containing  discolored 
soil  and  scattered  rocks  can  extend  out  to  eight  meters  in 
diameter.  Profiles  of  the  better  preserved  features  indicate 
construction  within  shallow  pits  or  basins,  with  the  thickness 
slightly  greater  in  the  center  than  at  the  edges.  Weights  of  the 
fire-cracked  rock  from  these  features  range  from  93  kg  to  721  kg, 
with  an  average  of  325  kg  (Tables  12,  13). 

Four  Large  Fire-Cracked  Rock  Features  were  investigated  at 
Site  36  and  nine  at  Site  37.  Of  the  13  total,  all  but  one  were 
partially  exposed  at  the  surface,  the  exception  being  feature  34 
at  Site  37  which  was  covered  by  20-30  cm  of  aeolian  sand.  Due  to 
their  large  size  and  general  proximity  to  the  surface,  it  is 
likely  that  no  Large  Fire-Cracked  Rock  Features  remained 
undetected  at  either  sice. 


Small  Fire-Cracked  Rock  Features 

These  features  are  spatially  compact,  with  areas  of  dense 
fire-cracked  rock  concentrations  and  cultural  deposits  averaging 
one  meter  in  diameter.  Although  in  many  cases  post-abandonment 
disturbance  processes  have  altered  the  original  shapes  and 
dimensions  of  these  features,  the  better-preserved  examples  are 
characterized  by  an  articulated  circular  concentration.  Rock 
weights  from  these  features  range  up  to  67  kg,  with  an  average  of 
40  kg. 

Most  Small  Fire-Cracked  Rock  Features  at  Sites  36  and  37 
have  been  subjected  to  wind  and  slope  erosion,  thus  appearing  as 
circular  or  oval  shaped,  relatively  flat,  single  layer 
concentrations  of  fire-cracked  rock.  Preservation  within  the 
associated  soil  deposits  varies  among  these  features;  the  remnants 
range  from  a  light  gray  stain  of  heat-reduced  sand  to  a  deep 
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matrix  of  dark,  carbonaceous  soli,  ash  and  charcoal.  Profiles  of 
these  features  show  some  evidence  of  pit  or  basin  construction  cut 
into  the  underlying  compact  pebbly  sand  or  caliche,  although  the 
boundaries  between  the  cultural  deposits  and  natural  soils  are 
often  indistinct  and  disturbed  by  rodent  burrows  and  the  leaching 
action  of  rainwater  percolating  through  tnese  highly  permeable 
soils. 


A  sraalL  sample  of  features,  including  Feature  22  at  Sice  _j7, 
were  located  in  compact  pebbly  sand  under  deep  deposits  of 
unconsolidated  aeolian  sand  or  dune-consolidated  sand  and  have 
consequently  been  less  exposed  to  erosional  and  disturbance 
processes.  These  exampLes  are  circular  in  shape,  have  a  high 
density  of  fire-cracked  rock  around  the  edges,  and  a  much  lower 
fire-cracked  rock  densicy  with  a  matrix  of  dark  carbonaceous  soil 
and  charcoal  in  the  center.  Profiles  of  these  features  show  a 
shallow  basin-shaped  construction,  although  the  pit  wails  are 
generally  irregular. 


Otner  features  at  Sices  lb  and  57  were  located  in  or  near 
roads  and  trails  and  have  been  heavily  disturbed  by  vehicle 
activity  causing  the  dispersal  of  fire-cracked  rocks  and  erosion 
of  cultural  deposits.  However,  sufficient  articulation  of  fire- 
cracked  rock  with  areas  of  reduced  sand  remain  to  reconstruct 
these  features  as  Small  Fire-Cracked  Rock  Features. 


The  five  Small  Fire-Cracked  Rock  Features  investigated  at 
Site  5b  and  the  18  at  Site  57  are  listed  in  Tables  12  and  11. 


Small  Pit  Features 


These  features  are  usually  located  ne.ir  Small  Fire-Cracked 
Rock  Features  and  may  be  the  remnants  of  such  features.  Most 
examples  have  fire-cracked  rock  present  within  the  fill,  although 
in  small  quantities.  These  Small  Pit  Features  are  basin-shaped 
constructions  cut  into  the  compact  pebbly  sand  and  caliche 
horizons.  They  measure  an  average  U.5  m  diameter  and  5-lb  cm 
depth,  and  are  filled  with  a  soil  matrix  of  light  gray 
carbonaceous  sand  which  sometimes  includes  small  lenses  of 
charcoal.  Kvidence  of  heat-reduced  stained  sand  is  present  in  the 
side  walls  ot  tnese  pits. 


Features  assignaole  to  this  group  include  9,  14,  and  lo  at 
Site  lb  and  11,  18,  and  31  at  Site  5 7.  Features  1  and  2  at 
Keystone  Site  s4  and  5,  o,  8,  and  9  at  Site  ll  North  show  similar 
characteristics  to  the  Site  16  and  17  Small  Pit  Features 
(  O' La  ugn  1  in,  !  980:  1  26-1  14). 


Two  features  at  Site  lb  and  four  at  Site  17  are  wide 
dispersals  of  tire-cracked  rock  showing  no  articulation  or 
evidence  ot  associated  cultural  deposits.  These  may  represent 
destroyed  tire-cracked  rock  features  from  which  the  cultural 
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deposits  have  been  entirely  eroded,  or  may  be  dispersals  of  fire- 
cracked  rock  from  other  nearby  features.  In  either  case,  lack  of 
data  precludes  their  assignment  to  any  of  the  three  aforementioned 
categories  with  confidence.  Also,  several  features  located  during 
the  initial  surface  survey  were  found  to  be  modern  {.Keystone  Jb, 
Features  1  and  2;  Keystone  17,  Features  4,  9  and  1U).  Beyond 
their  being  recorded,  no  further  time  was  expended  on  them. 

The  majority  of  fire-cracked  rock  features  at  Sites  lb  and 
J7  were  detected  as  small  dispersals  and  concentrations  of  fire- 
cracked  rock  exposed  at  the  surface,  while  others  were  found 
during  the  excavation  of  judgemental  and  random  units  or  in  the 
profile  walls  of  backhoe  trenches.  In  accordance  with  contract 
stipulations,  4  by  4  m  excavation  units  were  established  around 
features  located  at  the  surface  and  for  the  selected  judgemental 
and  random  excavations.  At  times  it  was  necessary  to  expand  these 
units  in  order  to  encompass  the  total  extent  of  a  feature  or  to 
investigate  other  nearby  features  discovered  during  the 
excavations.  To  facilitate  later  artifact  analyses,  standard 
practice  was  to  place  the  datum  at  the  southwest  corner  and  number 
the  one  meter  subunits  starting  at  the  datum  corner  and  proceeding 
from  west  to  east. 


Excavation  proceeded  by  arbitrary  10  cm  levels.  Deposits  of 
unconsolidated  aeolian  sand  were  removed  until  the  horizontal 
dimensions  of  the  features  were  defined,  the  excavation  then 
proceeding  by  trowel  to  the  next  level  leaving  the  features 
pedestalied.  Before  excavating  the  unit  to  a  level  below  the 
fire-cracked  rock  or  to  the  carbonate  horizon,  the  features  were 
bisected  in  order  to  observe  and  record  vertical  characteristics 
of  depth,  stratigraphy,  and  feature  shape. 

Field  records  were  maintained  on  the  dimensions,  artifact 
recovery,  material  composition  of  the  fire-cracked  rock,  weight  of 
the  fire-cracked  rock,  and  other  characteristics  of  each  feature. 
Maps  and  measurements  were  taken  for  each  level,  noting  the  size, 
density,  positioning,  and  material  of  the  fire-cracked  rock,  as 
well  as  the  horizontal  and  vertical  extent  of  the  associated 
cultural  deposits. 

During  the  excavation  of  all  4  by  4  m  units,  1/4”  mesh 
screen  was  utilized  to  recover  artifacts.  Tools  and  groundstone 
ar Li  tacts  were  point  provenience d,  as  were  any  C-14  samples. 
Soil,  flotation,  and  pollen  samples  were  collected  at  each  level 
from  inside  the  feature,  with  additional  samples  collected  outside 
of  the  feature  boundaries  for  control  purposes.  Pnotographic 
records  were  maintained  for  each  level.  Finally,  t tie  f i re-crnck.ed 
rock  was  weighed. 

A  number  ot  rock  features  were  discovered  during  the 
trenching  and  backhoe  operations  undertaken  during  the  project 
extension.  These  were  cleared  and  mapped,  but  time  and 
contractual  constraints  prohibited  detailed  investigation  and 


artifact  recovery  (contract  modification  2).  Fire-cracked  rock 
weights  for  these  features  are  estimated,  with  those  estimations 
given  in  11.5  kg  (23  ib.)  increments  based  upon  observations  of 
size  and  density  compared  with  other  features  with  known  weights. 

The  fire-cracked  rock  features  present  at  Sites  56  and  57 
are  discussed  below  by  site.  A  listing  and  brief  description  of 
each  feature  is  provided  (Tables  15  and  lb;,  followed  by  more 
detailed  discussions  of  a  number  of  representative  features  from 
each  site.  Since  a  total  of  45  fire-cracked  rock  features  were 
excavated,  description  of  every  example  would  be  redundant. 


Keystone  Site  5b 


Large  Fire-Cracked  Rock  Features 
Feature  7 

Feature  7  is  located  in  the  southeastern  area  of  Site  56, 
where  the  initial  surface  survey  noted  an  extensive  scatter  of 
f ire-cracked  rock  measuring  over  6U  square  meters  (Figure  147.  As 
no  central  feature  area  could  be  discerned  at  the  surface,  four  4 
by  4  m  excavation  units  were  established  around  the  scatter  at  the 
coordinates  2US14E,  2US18E,  24S14E,  and  24S18E.  After  the  feature 
was  exposed,  another  1  by  5  m  unit  was  required  in  order  to 
encompass  the  extreme  western  edge.  Excavation  of  unit  20S18E  was 
not  required  as  it  was  found  to  be  outside  the  feature. 

The  highest  density  of  fire-cracked  rock  and  cultural 
deposits  were  found  within  unit  20S14E  situated  under  three  to 
four  cm  of  unconsolidated  aeolian  sand.  After  pedestalling,  the 
feature  was  excavated  in  two  arbitrary  10  cm  levels,  labeled 
Levels  1A  and  IB.  Level  1A  consisted  of  a  layer  of  small  fire- 
cracked  rocks,  5-15  cm  in  diameter,  situated  in  a  matrix  of 
carbonaceous  soil.  At  this  level,  the  feature  had  an  irregular 
shape  and  measured  3.6  m  N/S  and  5.3  m  E/W,  with  dispersals  of 
fire-cracked  rock  spread  5.5  m  to  the  east,  2.0  ra  south,  and  1.0  m 
west . 

With  the  removal  of  the  overlying  fire-cracked  rock  of  level 
1A,  the  level  LB  excavation  revealed  an  oval-shaped  cluster  of 
Large  fire-cracked  rocks  measuring  L0-55  cm  in  diameter.  Tins 
dense  concentration  of  fire-cracked  rock  was  situated  directly  on 
indurated  caliche,  where  a  shallow  depression  was  observed  to 
extend  into  the  caliche  to  a  depth  of  three  to  five  cm. 
Throughout  this  depression  and  the  concentration  of  fire-cracked 
rock  was  a  deep  matrix  of  very  dark  carbonaceous  soil.  Numerous 
C-L4  samples  were  collected  from  this  deposit. 
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Table  15.  Site  36  Fire-Cracked  Rock  Features 
Dimensions*  Weight  Comments 


Large  Fire-Cracked  Rock  Features 


2. 1/2. 2m  197kg  FCR  deflated  and  dispersed.  Some 

areas  of  reduced  sand  with  charcoal 
lenses. 


3. 6/3. 3m  399kg  Large  dispersal  of  FCR  around  a 

dense  central  concentration  with 
deep  deposits  of  carbonaceous 
soil,  ash  and  charcoal. 

1  .4/1  ,5m  93kg  Very  dense  circular  FCR 

concentration  with  deposits  of  very 
dark  carbonaceous  soil  and 
charcoal. 


1  .9/2. 2m  328kg  Dense  FCR  concentration  over  thin 

deposit  of  reduced  sand.  Moderate 
deflation. 


Small  Fire-Cracked  Rock  Features 


1 . 1/0. 9m 


1 . 3/ 1 • 3m 
0.9/1. 1m 


0.8/0.6rn 


1 .0/1  ,0m 


30kg  Deflated  and  slightly  aispersed. 
Small  area  of  carbonaceous  soil. 

47kg  Deflated  with  soil  matrix  eroded. 

8kg  Deflated  but  compact.  FCR  over- 
lying  a  small  basin-shaped  pit  with 
a  matrix  of  carbonaceous  soil  and 
charcoal . 

5kg  Well-preserved  and  articulated  with 
deposits  of  carbonaceous  soil  and 
charcoal . 

47kg  Well-preserved  FCR  concentrat ion 
over  a  basin-shaped  pit  with 
carbonaceous  soil  and  charcoal. 

Small  Pit  Features 


Probably  a  destroyed  Small  Fire- 
Cracked  Rock  Feature.  Small  amount 
of  FCR  in  a  basin-shaped  pit  with 
some  carbonaceous  soil  and  cnarcoal 
flecks.  Heat  reduction  noted  on 


0.6/0. 6m  18kg 


Table  15.  Continued 


Feature  Dimensions*  Weight 


Comments 


14  0.5/0.5/m 

Pit  in  caliche.  Fill  of  slightly 
reduced  sand  with  some  charcoal. 
No  FCR  present  in  fill. 

16  0.5/0. 5m 

— 

Pit  in  caliche.  Some  FCR  but  no 
ash  or  charcoal. 

Fire-Cracked  Rock  Scatters 

4  1.8/1. 9 

48kg 

Near  Feature 

5  0. 3/0.4 

46  kg 

Near  Feature 

Dimensions  given  are  maximums  for  the  densest  FCR  concentrations 
excluding  dispersals.  Any  apparent  discrepancies  between  these 

dimensions  and  areas  listed  in  Table  12  are  due  to  irregularities 
in  feature  shapes. 


Table  16.  Site  37  Fire-Cracked  Rock  Features 


FEATURE  DIMENSIONS  WEIGHT 


COMMENTS 


1 


2 


3 


6 


7 


Large  Fire-Cracked  Rock  Features 

1.7/1. 8m  259kg  Dense  circular  concentration  of 

FRC,  slightly  eroded  and 
deflated . 


2.6/2.0m  721kg 


2.0/2.0m  34 1kg 


3-0/2. 5m  327kg 


2.0/2 .0m  330kg 


Large  concentration  of  FCR 
overlying  deposits  of 
carbonaceous  soil. 

Ring-shaped  cluster  of  FCR  with 
large  areas  of  FCR  dispersals. 
Carconaceous  soil  in  central 
areas . 

Asymmetrical  concentration  of 
FCR,  deflated  and  with  soil 
matrix  eroded. 

Articulated  oval-shaped  feature. 
Soil  matrix  eroded  with  only  a 
thin  deposit  of  reduced  sand 
observed . 


14  1.5/1. 8m  205kg 


15  1.0/1. Ora  115kg 


23  2 .4/2 .0m  227kg 


34  2 .5/2 .0m  454kg 


Well-preserved  and  articulated 
FCR  concentration  in  a  circular 
shape.  Deep  deposit  of 
carbonaceous  soil  and  charcoal. 

Borderline  between  Large  and 
Small  FCR  Features.  Vehicle- 
disturbed  FCR  with  small  area  of 
reduced  sand  and  some 
carbonaceous  soil. 

Highly  dispersed  FCR  assoc iated 
with  extensive  and  deep  deposits 
of  very  dark  carbonaceous  soil 
and  charcoal. 

1/4  excavated.  Very  dense  and 
well-preserved.  FCR  in  a  moist, 
dark  matrix  of  carbonaceous  soil 
with  dense  pockets  of  ash  and 
charcoal . 


Table  16.  Continued 


Small  Fire-Cracked  Rock  Features 


12 

2 .0/1  .2 

67kg 

Proximity  to  the  surface  has 
resulted  in  high  level  of 
disturbance,  FCR  dispersed  and 
soil  matrix  eroded. 

16 

1  .5/1  .Om 

18kg 

Deflated  but  articulated.  Soil 
matr  ix  eroded  . 

21 

1  .0/1  .an 

8kg 

Vehicle-disturbed  FCR  scattered 

around  a  small  cluster  of  FCR 
associated  with  a  pit  of 
carbonaceous  soil  and  charcoal. 


22 

0.9/0. 8m 

61kg 

Intact  feature.  Ring-shaped  FCR 
with  soil  matrix  preserved. 

25A 

0.5/0. 8m 

21kg 

Intact  feature  located  inside 
Feature  25B. 

25B 

1 .3/1  -2m 

44kg 

Well-preserved  feature,  although 
disturbed  by  25A. 

26 

1  .3/0. 9m 

54kg 

Deflated  but  articulates.  Soil 
matrix  eroded . 

27 

—/0.8m 

— 

No  excavation.  Observed  and 
mapped  in  trench  profile. 

28 

0.9/0. 8m 

23kg 

Deflated  with  a  matrix  of  reduced 
sand . 

30 

1  .1/1  .1m 

16kg 

Disarticulated  FCR  around  a 
basin-shaped  pit  with  a  fill  of 
carbonaceous  soil. 

36 

1  .1/1 .2m 

57  kg 

Slightly  deflated.  Circular 
shape  of  FCR  with  a  deposit  of 
carbonaceous  soil  and  charcoal. 

37 

1  . 4/1  ,4m 

45kg 

Deflated.  Thin  deposit  of 

reduced  sand. 

144 

0.7/0. 7m 

34kg 

Deflated  with  soil  matrix  eroded. 

47 

- / 1  .2m 

— 

No  excavation.  Observed  to  be  a 

well-preserved  circle  of  FCR  over 
a  pit  filled  with  carbonaceous 
soil  and  charcoal. 
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Table  16.  Continued 


60 

0.9/1 .2m 

95  kg 

Deflated.  Small  pit  with  a  fill 
of  reduced  sand  and  some  charcoal 
noted  below. 

66 

0.8/0. 7m 

23kg 

Deflated  and  eroded  semicircle 
of  FCR. 

67 

0.8/0. 7m 

39  kg 

Deflated  and  eroded  ring  of  FCR. 

68 

- / - 

— 

No  excavation.  Noted  in  trench 
profile. 

69 

1 .5/1.2 

80kg 

Well-preserved  oval  concentration 
of  FCR.  Ringshape  apparent. 
Matrix  of  carbonaceous  soil  with 
some  charcoal  flecks. 

Small 

Pit  Features 

13 

0.6/0.bm 

— 

Round  pit  excavated  into  caliche 
with  carbonaceous  soil  and  some 
charcoal  flecks. 

18 

0.6/0. 6m 

20  kg 

Pit  in  compact  pebbly  sand.  Fill 
includes  slightly  reduced  sand, 
some  charcoal,  and  FCR. 

31 

0.7/0. 8m 

Basin  cut  into  compact  pebbly 
sand.  Some  reduction  noted  in 
basin  walls,  but  no  ash  or 
charcoal.  Two  small  fire-cracked 
rocks  present  in  fill. 

FCR 

Scatters 

5 

— 

Near  Feature  6 

1  1 

— 

Near  Feature  6 

20 

— 

Near  Feature  21 

8 

— 

Near  Features  22  and  23.  Possibly 

a  downslope  dispersal  of  FCR  from 
Feature  23. 


The  fire-cracked  rock  weight  total  from  this  feature  was  J99 
kg,  most  of  which  was  from  the  central  concentration  within  the 
scatter.  Of  this  weight,  only  four  kilograms  were  rhyolite,  the 
remainder  consisting  of  dolomite. 

A  relatively  high  artifact  density  was  noted  in  the 
excavation  of  this  feature.  Artifacts  include  plain  brownware 
body  sherds,  haramerstones,  and  a  groundstone  fragment. 


Feature  10 

Feature  10  is  located  in  the  southern  area  of  Site  Jo  at  the 
coordinates  42S0E,  where  a  4  by  4  ra  excavation  unit  was 
established  over  a  large  surface  scatter  of  fire-cracked  rock 
(Figure  15).  A  dense  concentration  of  fire-cracked  rock  was 
located  in  the  center  of  tne  unit,  but  upon  removal  of  the 
overlying  deposits  of  aeolian  sand  the  feature  was  found  to  extend 
north  and  a  i  by  4  m  unit  was  added  at  the  coordinates  J8S0E. 

Defined  at  level  1,  tne  feature  measured  J.J  m  N/S  and  J.3  ra 
E  /  W.  The  fire-cracked  rock  was  well  articulated  and  associated 
with  a  dark  soil  matrix  of  carbonaceous  sand,  ash  and  charcoal. 
Subsequent  excavation  revealed  that  the  feature  decreased  in  size 
with  depth,  although  the  fire-cracked  rock  and  carbonaceous  soil 
continued  to  the  caliche  contact  at  a  depth  of  22  cm.  A  shallow, 
basin-shaped  pit  extending  into  the  caliche  was  noted  in  profile. 

The  fire-cracked  rock  of  Feature  ID  was  moderately  fractured 
and  averaged  5-15  cm  in  size.  Total  weight  was  J51  kg,  of  which 
only  2  kg  were  rhyolite,  the  majority  being  dolomite. 

Artifact  density  in  the  area  surrounding  the  feature  was 
moderate.  No  groundstone  artifacts  or  ceramics  were  recovered. 


Small  Fire-Cracked  Rock  Features 
Feature  10 

Feature  15  is  located  in  the  western  portion  ot  Site  i  b  in 
an  area  of  high  feature  density  (Figure  lb).  Small  Fire-Cracked 
Rock  Features  14  and  lb  and  Small  Pit  Features  11  and  18  are  all 
located  within  a  10  ra  radius  from  Feature  15.  it  was  discovered 
in  a  j  udgem  en  t  a  1 1  y  selected  unit,  coordinates  2S22W,  originally 
established  to  investigate  a  surface  dispersal  of  fire-cracked 
rock  leading  from  the  previously  excavated  Feature  l j.  Feature  15 
was  not  visible  until  15  cm  of  aeolian  sand  had  been  removed  from 
the  unit. 

Figure  lo  illustrates  the  strut igrapiuc  relationships  among 
Features  14,  15,  and  18.  Feature  15  is  situated  at  a  level  10  cm 


aoove  Features  id  and  14.  Feature  13,  into  which  Feature  13  is 
cut,  is  located  at  the  same  occupational  level  as  Feature  16; 
thus  Feature  Id  is  the  oldest  of  these  features  and  13  is  the 
youngest.  See  Chapter  11  for  a  discussion  of  C-14  dates  from 
these  features. 

Feature  15  is  a  well-preserved  circular  concentration  of 
fire-cracked  rock  measuring  0.9  m  N/S  and  1.1  m  E/ W.  The  southern 
half  of  the  feature  was  excavated,  revealing  in  profile  a  basin¬ 
shaped  pit  extending  12  cm  into  the  indurated  caliche.  Reduction 
stains  were  noted  on  the  walls  of  this  pit;  however,  the  deposit 
of  dark  carbonaceous  soil  was  only  a  few  centimeters  deep.  The 
fire-cracked  rock  in  this  feature  is  highly  fractured  and 
oxidized,  with  an  average  size  of  10-15  cm.  Dolomite  is  the  only 
material  represented,  with  a  weight  of  eight  kg. 

Feature  Id 

Feature  Id  is  located  in  the  same  area  of  high  feature 
density  as  Feature  15  (Figure  16).  It  was  situated  under  a 
deposit  of  dune-consolidated  sand  at  a  depth  of  40  cm.  As 
defined  at  tnis  level,  the  feature  is  a  dense  concentration  of 
fire-cracked  rock  measuring  1.1  m  in  diameter  and  is  associated 
with  a  deposit  of  carbonaceous  soil  and  charcoal.  Construction  of 
this  feature  appears  to  have  been  a  basin  cut  into  the  compact 
sand  and  caliche  horizons  which  was  lined  with  cobbles.  The 
highest  fire-cracked  rock  density  is  in  the  upper  portion  of  the 
feature  and  along  the  walls  of  the  pit,  while  the  densest 
carbonaceous  soil  and  charcoal  deposits  are  located  in  the  bottom 
5  cm  of  the  pit  fill.  Two  C-14  samples  were  collected. 

Total  weight  of  the  fire-cracked  rock  is  41  kg,  of  which 
only  2.3  kg  were  rhyolite.  Cobbles  show  a  moderate  amount  of 
t rac  tur tng . 

Feature  Id  is  located  s t r a t ig r a  phi ca 1 iy  below  the  nearby 
Features  13,  15,  and  16. 

Small  Fit  Feature 
Feature  14 

Feature  14  is  located  in  a  judgemental  unit  at  the 
coordinates  2S22W,  a  few  meters  to  the  southwest  of  the  complex  of 
features  discussed  above  (Figure  lh;.  Its  stratigraphic  position 
in  relation  to  those  other  features  indicate  that  it  was  at  or 
slightly  below  the  occupational  level  ot  Features  1J  and  16.  It 
was  discovered  JO  cm  below  the  surface. 


Feature  14  is  a  small  bas in- shaped  pit  measuring  0.5  m  in 
diameter  and  is  cut  14  cm  through  compact  pebbly  sand  into  the 
underlying  indurated  caliche.  The  fill  is  a  grayish-brown  deposit 
of  reduced  sand  with  some  charcoal  flecks  present.  Reduction  of 
the  caliche  was  noted  in  the  side  walls  of  the  pit.  Only  3  kg  of 
fire-cracked  rock  was  found  within  the  fill. 

Artifact  density  surrounding  the  feature  was  high.  A 
projectile  point  base,  Golondrina  type,  was  recovered j ust  west 
near  Feature  11.  However,  there  is  no  apparent  temporal 
association  between  this  Paleoindian  point  and  the  Small  Pit 
Feature. 
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Large  Fire-Cracked  Rock  Features 
Feature  2 

Feature  2  was  located  in  the  extreme  southern  area  of  Site 
37  at  the  coordinates  47S1E.  A  4  by  4  m  excavation  unit  was 
established  around  a  surface  scatter  of  fire-cracked  rocic  from  the 
feature.  Excavation  revealed  a  dense,  oval-shaped  concentration 
of  fire-cracked  rock  (Figure  17),  compact  except  for  some 
deflation  and  dispersal  in  the  southern  extent  where  vehicle 
activity  has  disturbed  and  lowered  the  surface  30-35  cm.  Maximum 
extent  of  the  feature  is  3.0  m  N/ S  and  3.0  m  E/W,  with  the  area  of 
highest  fire-cracked  rock  density  occupying  an  area  of  2.b  by  2.0 
m. 


Excavation  of  three  10  cm  levels  revealed  that  the  feature 
was  covered  by  a  10-15  cm  deposit  of  unconsolidated  aeolian  sand 
in  the  northern  half  and  2-3  cm  of  vehicle-compacted  sand  in  the 
southern  half.  The  depth  of  the  feature  is  31  cm  in  the  center 
and  15-21  cm  at  the  edges.  A  1.5  by  1.5  m  area  of  dark 
carbonaceous  soil  extended  below  the  base  of  the  fire-cracked 
rock,  and  a  pit  shape  in  this  area  is  indicated  by  the  decreasing 
areal  extent  noted  in  successive  excavation  levels. 

Fire-cracked  rock  composition  is  primarily  dolomite  and  is 
small,  angular,  and  highly  fractured.  Average  size  is  10  cm. 
Weight  of  the  fire-cracked  rock  is  66  kg  found  loose  in  the 
excavation  unit  and  654  kg  recovered  from  within  the  feature,  for 
a  total  of  720  kg. 

Artifact  density  was  moderate.  One  groundstone  fragment  was 
recovered  from  inside  the  feature. 
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Feature  3 


This  feature  was  a  circular  ring  of  fire-cracked  rock 
located  in  the  northern  area  of  Site  J7  at  the  coordinates  32N8E. 
A  4  by  4  m  excavation  unit  was  establisned  over  a  highly  dispersed 
surface  scatter  of  fire-cracked  rock  and  was  later  extended  2 
meters  north  and  east  in  order  to  encompass  the  total  extent  of 
the  feature  (Figure  18). 

Three  arbitrary  10  cm  levels  were  excavated.  Feature  3  was 
found  to  be  situated  in  compact  pebbly  sand  underneath  2-3  cm  of 
aeoiian  sand.  As  defined  at  level  1,  the  feature  is  a  circular 
ring  of  fire-cracked  rock  measuring  2.1  m  N/ S  and  1.8  m  E/W,  with 
a  large  area  of  dispersed  fire-cracked  rock  and  carbonaceous  soil 
spread  2  m  north  and  3  ra  east.  Within  the  ring  of  fire-cracked 
rock  are  moderately  dark  deposits  of  carbonaceous  soil  and  some 
pockets  of  charcoal.  Little  fire-cracked  rock  was  located  in  this 
area . 


A  2  by  2  m  strip  was  excavated  as  level  2  to  a  depth  of  10 
cm  below  the  fire-cracked  rock.  The  long  axis  of  this  strip  cut 
through  the  center  and  southern  areas  of  the  fire-cracked  rock 
ring  and  extended  through  a  portion  of  the  fire-cracked  rock 
dispersal  located  to  the  east.  Fire-cracked  rock  extended  into 
this  level  only  in  the  northern  portion  of  the  ring,  and  although 
deposits  of  carbonaceous  soil  were  noted  as  particularly  dense 
within  the  ring,  they  were  also  present  outside  of  it. 

Excavation  of  another  IU  cm  level  revealed  no  further 
extension  of  carbonaceous  soils,  although  some  reduction  stains 
were  noted. 

The  profile  of  the  level  2  and  3  excavation  wails  confirm 
that  no  cultural  deposits  extended  below  level  2  within  the  tire- 
cracked  rock  ring  but  were  present  in  level  3  in  areas  outside  of 
the  ring  to  the  east.  This  may  be  due  to  rodent  activity. 
However,  a  more  plausible  explanation  may  be  that  the  lower 
cultural  deposits  represent  either  an  earlier  use  of  the  feature 
or  emptying  of  the  feature.  The  data  on  this  feature  indicate 
tnat  at  one  time  it  was  emptied,  resuiting  in  the  ring-shaped 
remnant  and  the  surrounding  dispersal  of  scattered  fire-cracked 
rock. 


The  fire-cracked  rock  of  Feature  3  contained  dolomite  with  a 
small  percentage  of  rhyolite.  Average  rock  size  was  1U-2U  cm, 
with  a  high  degree  of  fracturing  noted  and  total  weight  was  341 
kg. 


A  dolomite  metate  fragment  was  recovered  trom  the  ring  of 
fLre-cracked  rock.  Also,  five  sherds  of  an  unidentified  brownware 
were  recovered  from  the  excavation  unit  within  a  2  ra  radius  trom 
the  feature. 


rofile  views 


This  feature  consisted  of  an  oval-shaped,  loosely 
articulated  scatter  of  fire-cracked  rock  encircling  a  deep  deposit 
of  carbonaceous  soil  (Figure  19>  located  in  the  central  area  of 
Site  37  at  the  coordinates  2S21W.  A  4  by  4  m  excavation  unit  was 
established  here  when  replacement  of  a  grid  stake  identified  a 
buried  soil  stain.  No  evidence  of  the  feature  was  noted  at  the 
surface . 

Excavation  of  four  arbitrary  10  cm  levels  revealed  that  the 
feature  extended  to  a  depth  of  40  cm  below  the  surface. 
Examination  of  the  excavation  wall  profiles  furnished  evidence 
that  the  feature  was  originally  a  basin-shaped  pit  covered  with  a 
layer  of  fire-cracked  rock  slightly  thicker  in  the  center  tnan  at 
the  edges.  Fire-cracked  rock  was  present  throughout  the  entire 
excavation  unit,  and  deposits  of  carbonaceous  soil  and  charcoal 
were  also  extensive.  These  deposits  extended  5  cm  below  the 
layers  of  fire-cracked  rock. 

As  defined  at  the  base  of  level  1,  Feature  2d  was  a  semi¬ 
circular  ring  of  fire-cracked  rock  with  displaced  cobbles 
scattered  primarily  to  the  west  and  north.  The  western  extent  of 
the  feature  was  estimated,  as  extension  of  the  excavation  unit  was 
impeded  by  a  large  dune  and  numerous  backdirt  piles  from  the 
excavation  of  a  nearby  unit.  Dimensions  of  the  portion  of  the 
feature  which  was  excavated  are  2.0  m  N/S  and  2.U  m  E/W. 

The  fire-cracked  rocks  were  mostly  small,  highly  fractured 
pieces,  indicating  either  high  temperature  or  long  usage.  Size 
ranged  from  5-J0  cm,  with  an  average  of  about  10  cm.  Dolomite  was 
predominant,  altnough  some  rhyolite  occurred.  Total  weight  is  1/2 
kg  for  the  estimated  3/4  of  the  feature  excavated,  with  230  kg 
estimated  for  the  total  weight. 

A  number  of  groundstone  artifacts  were  collected  from  the 
feature  and  its  excavation  unit,  including  a  small  metate 
fragment,  a  large  grinding  slab,  and  one  other  unidentifiable 
fragment.  It  is  also  notable  that  the  artifact  density  for  the 
unit  surrounding  this  feature  was  one  of  the  highest  at  Site  37, 
with  over  300  Lithic  artifacts  recovered  from  the  surrounding 
excavation  unit. 


Feature  34 

Tnis  feature  was  located  in  the  south-central  area  of  Site 
37  at  the  coordinates  1SS12E,  where  a  4  by  4  m  judgemental  unit 
was  established  to  fill  a  gap  in  the  distribution  of  random  units. 
No  fire-cracked  rock  or  otner  evidence  of  the  feature  was  noted  on 
t  he  surface. 
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Excavation  ot  the  first  arbitrary  10  cm  ievei  cleared 
overlying  deposits  of  unconsolidated  sand.  The  feature  was 
encountered  just  below  the  interface  between  the  compact  pebbly 
sand  horizon  and  overlying  aeoiian  sand.  As  defined  on  the 
surface  of  this  level,  the  feature  is  a  roughly  circular  area  of 
very  dark  carbonaceous  soil  with  a  very  high  ash  content  and  dense 
pockets  of  charcoal  (Figure  20).  Fire-cracked  rock  protrudes  from 
the  center  in  a  0.5  m  diameter  area,  and  a  few  other  cobbles  are 
present  throughout  the  surface.  Maximum  dimensions  of  the  feature 
on  the  surface  are  2.5  m  N/S  and  2.0  m  E/W. 

Terms  of  the  contract  modification  limited  the  amount  of 
investigation  possible,  so  only  the  southwestern  quarter  of  the 
feature  was  excavated.  This  revealed  a  deep  deposit  of  very  dark 
soil  consisting  primarily  of  carbonaceous  soil,  ash,  and  numerous 
pockets  of  charcoal.  Fire-cracked  rock  was  present  in  quantity 
throughout  the  upper  portions  of  the  fill. 

Examination  of  the  profile  walls  found  no  evidence  ot  an 
underlying  pit  or  basin.  Rather,  the  base  of  Feature  54  was 
relatively  level  and  had  been  dug  into  the  compact  pebbly  sand 
horizon.  in  profile  B-B  a  slight  thickening  can  be  seen  at  the 
center.  Depth  of  the  feature  is  J2  cm  in  the  center  and  2U-25  cm 
around  the  edges. 

The  fire-cracked  rock  recovered  from  the  quarter  of  the 
feature  excavated  was  primarily  dolomite  and  little  rhyolite  was 
noted.  Cobbles  are  moderately  fractured  and  average  10-20  cm  in 
size.  Weight  for  the  excavated  quarter  is  120  kg,  giving  an 
estimated  total  of  4B0  kg  for  the  entire  feature. 

Small  Fire-Cracked  Rock  Features 
Feature  2l 

This  feature  was  located  in  the  east-central  area  of  Site  37 
at  the  coordinates  20S24W,  where  a  4  by  4  m  excavation  unit  was 
established  over  a  small  surface  scatter  of  fire-cracked  rock 
originally  designated  as  Feature  20.  Feature  21  was  discovered 
during  the  excavation  of  this  scatter,  about  1  m  to  the  northeast. 

Feature  21  was  detected  in  the  northeast  corner  of  the 
excavation  unit  under  20  cm  of  aeoiian  sand  and  compact  pebbly 
sand.  Lt  is  a  smaLl  cluster  of  fire-cracked  rock  bordering  a  0.3 
m  dtameter  pit  (Figure  21).  The  fill  of  the  pit  was  a  dark 
carbonaceous  soil.  Heat  reduction  was  noted  on  the  sides  of  the 
pit,  and  a  Large  sample  of  charcoal  was  recovered  from  the  fill. 

Both  Feature  21  and  the  fire-cracked  rock  scatter  designated 
as  Feature  20  were  located  in  an  area  of  soft  aeoiian  sand  in  an 
off-road  vehtcLe  track.  The  tire-cracked  rock  from  Feature  20  is 
highly  dispersed  with  no  recognizable  articulation  or  associated 
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Figure  20.  Plan  and  profile  views  of  Feature  37,  Site  37. 


profile  views  of  Feature  21,  Site  37 


pic.  Tneretore,  it  is  felt  that  Feature  20  may  be  a  downslope 
dispersal  of  the  fire-cracked  rock  once  comprising  Feature  21. 
Tfiis  dispersal  and  destruction  of  Feature  21  could  have  resulted 
from  the  extensive  vehicle  disturbance  in  the  area. 

Reconstructed  measurements  for  the  feature  are  1.0  by  1.0  ra, 
and  are  based  upon  evidence  of  discolored  soil  in  the  excavation 
walls  and  the  surface  of  the  excavation  unit  around  Feature  21. 

Fire-cracked  rock  ranged  from  3  to  30  cm  in  size.  Total 
weight  of  the  fire-cracked  rock  recovered  from  both  features  in 
the  unit  was  50  kg.  It  should  be  noted  that  only  eight  kg  were 
directLy  associated  with  the  pit  of  Feature  21,  the  other  42 
represented  that  which  was  recovered  loose  in  the  excavation  unit 
and  labeled  Feature  20.  Over  135  artifacts  were  collected  during 
the  excavation,  making  the  area  around  Features  20  and  21  one  of 
the  highest  density  concentrations  at  Site  37. 

Feature  22 

Feature  22  was  a  small,  very  well  preserved  feature  located 
in  the  west-central  area  of  Site  37  at  the  coordinates  2S22W.  A  2 
by  2  ra  excavation  unit  was  established  when  the  corner  of  this 
feature  was  detected  at  the  base  of  level  3  during  the  excavation 
of  an  adjacent  unit,  4S29W.  No  evidence  of  the  feature  was  seen 
on  tne  surface,  as  it  was  situated  under  25  cm  of  dune  sands. 

Feature  22  contained  a  well-articulated  concentration  of 
fire-cracked  rock,  circular  in  shape,  and  with  a  higher  density  of 
fire-cracked  rock  around  the  edges  than  in  the  center  (.Figure  22 
profile  A-A').  This  gives  it  an  apparent  ring-shape.  Dimensions 
of  che  feature  are  1.0  m  N/S  and  0.8  m  E/ W. 

The  areas  surrounding  the  rocks  contained  a  dense  deposit  of 
carbonaceous  soil  with  dark  pockets  of  ash  and  charcoal.  These 
deposits  were  concentrated  in  the  central  region  of  the  feature 
where  the  fire-cracked  rock  density  was  lowest.  In  profile,  the 
fill  occupies  a  basin-shaped  pit  cut  into  compact  pebbly  sand  to  a 
depth  of  13-15  cm.  The  base  of  the  pit  lay  2-4  cm  above  the 
caliche  substrate. 

Little  erosion,  deflation,  or  root  disturbance  had  affected 
the  feature,  although  two  rodent  burrows  outlined  the  fire-cracked 
rocK  around  ttie  north  and  east  sides.  Examination  of  these 
burrows  revealed  that  they  had  not  penetrated  or  disturbed  the 
inner  fill  of  the  feature. 

Tlie  tire-cracked  rock  was  primarily  moderately  fractured 
dolomite,  ranging  in  size  from  5  to  15  cm.  Total  weight  of  the 
ft  re- cracked  rock  amounted  to  to l  Kg. 
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Artifacts  recovered  from  Che  nearby  4  by  4  m  excavation 
unit  include  a  nano  and  grinding  slab  fragment,  both  found  ca.  5  m 
from  the  feature  and  at  a  level  equivalent  to  that  of  Feature  22. 
However,  it  is  uncertain  whether  these  artifacts  are  associated 
with  Feature  22,  or  Feature  25  which  is  located  to  tne  east.  A 
large  number  of  flakes  and  scrapers  were  also  recovered  from  this 
unit.  A  drill  was  found  on  top  of  Feature  22,  and  a  small 
chalcedony  core  was  retrieved  from  inside  the  feature. 

Feature  2b  fA  and  b) 

Feature  25  was  detected  by  backhoe  excavations  in  Trench 
14.  A  4  by  4  ra  judgemental  excavation  unit  was  established  around 
the  feature  at  the  coordinates  2N8E.  Examination  of  Feature  25  in 
the  trench  profile  and  during  excavation  found  that  it  is  actually 
two  superimposed  Small  Fire-Cracked  Rock  Features  representing  two 
distinct  episodes  of  construction  and  utilization.  These  two 
features  were  labeled  25A  and  258.  Excavation  determined  that 
Feature  25a  was  the  most  recent  as  it  intruded  into  Feature  25b 
(Figure  25). 

Both  features  were  located  in  compact  pebbly  sand  under  5-10 
cm  of  aeolian  sand.  As  revealed  at  level  1,  Feature  25B  is  a 
roughly  circular  area  of  loosely-articulated  fire-cracked  rock 
situated  in  a  matrix  of  mottled  tan  sand,  ash,  and  carbonaceous 
soil  and  measures  1.5  m  N/S  by  1.6  m  E/W.  Its  southern  extent 
was  disturbed  by  Feature  25A,  a  circular  area  of  moderately  dark 
carbonaceous  soil  and  ash  which  measures  approximately  0.0  m  N/S 
and  0.8  m  E/W.  A  much  lower  density  of  fire-cracked  root  was 
present  within  Feature  25A  than  Feature  25B.  Both  features  were 
disturbed  at  the  south  side  by  the  excavation  of  Trench  14. 

Excavation  proceeded  by  removal  of  the  fill  of  the  western 
half  of  each  feature,  leaving  a  north/ south  profile.  A  second 
profile  was  cut  along  an  east/west  axis  parallel  to  the  edge  of 
Trench  14.  In  both  profiles  Feature  25A  was  observed  as  a  semi- 
rectangular  pit  which  had  been  excavated  through  Feature  25B  and 
the  underlying  compact  pebbly  sand  to  a  depth  of  25  cm.  Two 
strata  were  present  within  the  pit  fill.  In  the  central  area  of 
the  pit,  the  upper  15  cm  of  fill  consisted  of  mottled  tan  sand, 
carbonaceous  soil,  and  ash  nodules.  Surrounding  this  deposit  and 
lining  the  walls  and  base  of  the  pit  was  a  second  deposit  of  very 
dark  carbonaceous  soil  and  charcoal  averaging  7  —  i U  cm  in  depth. 
Little  fire-cracked  rock  was  present  in  either  stratum. 

Feature  25b  was  observed  in  profile  as  a  shallow-sided  Dasin 
constructed  20  cm  into  the  compact  pebbly  sand  horizon.  Three 
strata  were  noted  within  the  fill  of  this  pit.  The  upper  10  cm  is 
a  deposit  of  dark  carbonaceous  soil  and  charcoal.  Almost  all  of 
the  fire-cracked  rock  for  Feature  25b  was  recovered  from  this 
stratum.  A  second  fill  of  mottled  tan  sand  and  charcoal  lined  the 
waLls  and  base  of  the  Feature  25b  pit.  A  third  deposit  of  ash  and 


charcoal  occupied  a  small  area  between  these  two  strata. 

That  two  episodes  of  construction  and  utilization  are 
represented  by  Features  2  5  A  and  2  5  B  is  clearly  evident. 
Additional  episodes  of  reuse  may  be  indicated  by  the  ditferent 
strata  revealed  in  the  two  profiles.  This  factor  will  be  further 
discussed  later  in  this  section. 

The  tire-cracked  rock  composition  of  both  features  was 
primarily  dolomite,  although  a  much  higher  percentage  (20-25%)  of 
rhyolite  was  present  in  these  features  than  the  otners  at  Sites  06 
and  07.  The  total  fire-cracked  rock  weight  for  Feature  25A  was  21 
kg,  of  which  4  kg  were  rhyolite.  Feature  25B  had  a  total  weight 
of  44  kg,  10  kg  consisting  of  rhyolite. 

The  artifact  density  in  the  surrounding  excavation  unit  was 
moderate.  A  groundstone  mano  was  recovered  from  within  Feature 
25B.  Also  recovered  was  a  small  unidentified  brownware  ceramic 
sherd . 


Feature  do 

Feature  06  was  located  in  the  central  area  of  Site  07  at  the 
coordinates  10S14W.  It  was  discovered  at  the  base  of  level  2 
under  20  cm  of  unconsolidated  aeoiian  sand  in  a  random  excavation 
unit.  No  indication  of  the  feature  was  present  at  the  surface. 

As  defined  at  level  2,  the  circular  feature  measured  1.1  m 
N/S  and  1.2  m  E/W.  The  fire-cracked  rock  was  we 1 1-ar t i cul a t ed 
although  deflated,  appearing  as  a  single  layer  in  profiLe.  No 
ring  configuration  was  apparent. 

The  soil  matrix  of  Feature  Ob  is  a  dark  deposit  of 
carbonaceous  soil  with  numerous  small  flecks  of  charcoal.  Depth 
of  this  deposit  is  unknown,  as  budgetary  constraints  prohibited 
excavation  beyond  level  2.  The  fire-cracked  rock  is  small  in  size 
and  is  moderacely  fractured.  Estimated  weight  of  the  fire-cracked 
rock  is  57.5  kg. 

Fifty-five  artifacts  were  recovered  from  the  random 
excavation  unit  encompassing  the  feature,  making  it  one  of  the 
higher  artitact  densities  at  Site  07.  No  groundstone  or  ceramics 
were  recovered. 


Feature  a  4 

Feature  44  was  initially  detected  in  the  west  prof i 1 e  ot 
Trench  31.  Time  constraints  prohibited  a  complete  excavation  ot 
tnis  feature,  and  tlms  it  was  defined  and  mapped  only  at  the 
surface . 


Feature  44  was  a  deflated  and  eroded  feature  consisting  of  a 
single  layer  of  dispersed  fire-cracked  rock.  Although  the  eastern 
1/3  of  the  feature  was  removed  by  the  backhoe  trench  and  the 
remainder  of  the  feature  is  eroded,  a  ring-shape  can  be 
reconstructed  based  upon  the  lower  fire-cracked  rock  density 
present  in  the  central  area  of  the  tire-cracked  rock 
concentration.  Maximum  dimensions  of  the  feature  are  1.0  m  N/S 
and  an  estimated  1.0  m  for  the  E/ W  extent. 

The  soil  matrix  contained  a  slightly  discolored  area  of 
heat-reduced  sand.  Any  deposits  of  carbonaceous  soil  or  charcoal 
have  been  eroded.  In  profile,  no  pit  or  basin  was  evident. 

The  fire-cracxed  rock  of  Feature  44  is  primarily  dolomite, 
moderately  fractured  and  averaging  5-15  cm  in  size.  Total  weight 
is  estimated  at  33.5  kg. 


Small  Pit  Feature 
Feature  31 

Feature  31  was  located  in  Judgemental  unit  11,  coordinates 
2N8E,  directly  to  the  east  of  Feature  30  just  three  m  north  of 
Feature  25.  Feature  31  is  a  shallow  basin  cut  into  compact  pebbly 
sand  to  a  depth  of  9  cm.  Dimensions  of  the  pit  were  0.8  m  N/ S  and 
0.8  m  E/W,  within  which  a  fill  of  slightly  discolored  sand  and 
ash  was  observed.  Heat  reduction  was  noted  on  the  side  wails  of 
the  pit.  No  charcoal  was  present  within  the  fill,  and  only  two 
fire-cracked  rocks  were  recovered  during  the  excavation. 


Functional  Interpretations  of  Fire-cracked  rock  Features 


Large  Fire-Cracked  Rock  Features 

Fire-cracked  rock  features  comparable  to  the  large  features 
excavated  at  Keystone  Sites  36  and  37  have  been  reported  from  a 
number  of  locations  in  west  Texas  and  Southern  New  Mexico  (Greer 
19b8a;  Mera  1938;  Sayles  1 y  3  5 ;  Wilson  1930).  In  the  El  Paso 
region,  circular  or  semicircular  fire-cracked  rocx  features 
similar  to  the  Site  36  and  37  features  have  been  investigated  on 
alluvial  slopes  near  the  Sierra  Blanca  Mountains  southeast  ol  El 
Paso  (Skinner  et  al.  1974),  the  Hueco  Mountains  east  of  El  Paso 
(Whalen  19/7:100-101;  Greer  19686:111-115),  and  alluvial  slopes  of 
the  eastern  Franklin  Mountains  (Aten  1972;  Hard  1983:15-37; 
O'Laughlin  19/9). 

Other  large  accumulations  of  fire-cracked  rock  have  been 
identified  in  the  Guadalupe  Mountains  and  the  Trans-Pecos  area  of 
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west  Texas  and  southeastern  New  Mexico  (Applegarth  19/o;  Katz  and 
Katz  1981:2U33-.«.U7;  Henderson  1976:47-51;  Marmaduke  19/8).  These 
features  are  signiticaiuly  more  extensive  and  of  greater  depth 
than  the  Site  )b  and  5/  features,  with  numerous  examples  having 
horizontal  dimensions  of  up  to  20  m  in  diameter. 

in  the  immediate  Keystone  area,  large  fire-cracked  rock 
features  are  present  at  Site  32  (Fields  and  Girard  198J:9b)  and 
Sites  33  and  34  (u'Laughlin  1980:1-108).  Discounting  the 
ditrerent  degrees  of  disturbance  affecting  the  features  at  these 
sites,  the  majority  are  quite  similar  to  the  Site  36  and  37  large 
fire-cracked  rock  features  in  terras  of  size  and  material 
composition,  particularly  those  located  at  Site  32.  However, 
significant  variation  exists  among  the  feature  rock  weights 
calculated  during  the  three  separate  Keystone  projects  at  Site  32, 
Sites  3 3/34  and  Sites  3b/37. 

Existing  data  allow  an  interesting  comparison  among  Sites  SI, 
36,  37,  Sites  33  and  34.  Although  Fields  and  Girard  (1983)  do  not 
give  much  attention  to  the  differentiation  between  large  and  small 
fire-cracked  rock  features  at  Site  32  (presumably  due  to  the 
extensive  disturbance  and  dispersal  of  fire-cracked  rock  features 
at  that  site),  two  features,  21  and  32,  may  be  identified  as  large 
fire-cracked  rock  feacures.  The  total  weights  of  these  two 
features  ( 1  7 . 6  kg  and  414.7  kg)  are  comparable  to  those  at  Sites 
3b  and  37.  The  Sice  33  and  34  large  fire-cracked  rock  features, 
however,  are  characterized  by  much  greater  total  weights,  with 
Features  2  and  i  at  Site  33  and  Feature  1  at  Site  34  estimated  at 
2755  kg,  132L5  kg,  and  2013  kg  respectively. 

in  their  detailed  functional  interpretations  of  large  tire- 
cracked  rock  features  at  Keystone  Sites  33  and  34  and  the  Gastner 
Heights  Sices,  U'Laughlin  ( 1 98U : 104-1 U8)  and  Hard  (1983:45-32) 
interpret  such  features  as  specialized  roasting  pits  for  the 
processing  of  the  leaf  succulents  lechuguilla  (Agave) ,  and  Sotol 
(Dasylirion  wheelen).  Their  analyses  are  based  upon 
archeological,  distributional,  and  ethnographic  data. 


Both  U'Laughlin  ( 1 980: 105-iU8)  and  Hard  (45)  reiterate  the 
positions  proffered  by  Sayles  (1935),  Wilson  (19JU)  and  Mera 
U938)  that  the  large,  doughnut-shaped  fire-cracked  rock  features, 
referred  to  as  mescal  pits  and  sotol  pits,  which  they  excavated  in 
west  Texas  and  southern  New  Mexico,  have  distributions  following 
that  of  sotol  (Dasylirion  spp.)  and  are  specialized  roasting  pits 
for  the  processing  of  these  succulents.  Mera  (  1  938)  also  notes 
the  possibility  of  agave  (Agave  spp.)  roasting,  and  Hard  (1938:49) 
and  u'Laughlin  and  Greiser  (1973)  suggest  the  possibility  that 
Yucca  e 1 a t a  was  also  processed  in  rock  features. 


In  tne  El  Paso  area,  all  of  the  known  large  tire-cracked 
features  (Skinner  e  t  a  1 .  I  9  /  a  ;  Greer  1 9  b  8  b ;  Whalen  l  9  I  i  ;  Aten 
1 9  /  2 ;  Hard  1  98  3;  this  study)  arc  located  near  plant  communities 
wnich  include  sotol  and/or  another  leat  succulent  variety.  Agave 
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lecheguilla. 

As  tor  Che  Keystone  area,  Che  location  ot  Sices  Jb  and  57  in 
Che  upper  Bajada  vegetation  zone  correlates  the  distribution  of 
the  large  fire-cracKed  rock  features  of  tnese  sites  with  local 
communities  of  leaf  succulents,  in  this  case  lechuguiila. 
However,  Sites  55  and  54  are  not  situated  in  the  upper  Bajada 
zone.  Although  Applegarth  (1976)  found  no  direct  correlation 
between  large  fire-cracked  rock  middens  and  permanent  water 
sources  in  the  Guadalupe  Mountains,  permanent  water  is  a 
criterion  in  the  selection  of  agave  roasting  sites  among  the 
Mescalero  Apache  (Carmichael,  unpublished  field  notes).  This 
faccor  may  also  be  operative  at  Keystone  Sites  55  and  J4; 
u'Laughlin  (1980:105)  states  that  the  presence  of  the  Rio  Grande 
may  have  influenced  the  location  of  these  sites. 

Hard  (1985:45-49)  and  O'Laughlin  (1980:105-107)  review  a 
number  of  ethnographic  accounts  on  the  pit  roasting  of  the  leaves, 
roots,  and  hearts  of  leaf  succulents  by  such  Indian  groups  as  the 
Dtegueno  of  California  (Castetter  et  ai.  1958;,  Mescalero  and 
Chiricahua  Apache  (Basehart  1974;  Castetter  et  al.  1958),  and 
Tarahumara  of  northern  Mexico  (Bye  et  al.  1975;  Pennington,  19o5, 
19b9).  Tne  Mescalero,  Chiricahua,  and  Tarahumara  occupy  arid  or 
seraiarid  regions  bordering  the  El  Paso  area,  and  the  ethnographic 
accounts  of  these  groups  often  describe  the  processing  of  various 
Agave,  Dasylirion,  and  Yucca  species  in  roasting  pits  similar  to 
the  large  fire-cracked  features  encountered  in  the  El  Paso  area 
(O'Laughlin  1980:105-106;  Hard  198o:45-49). 

Similar  interpretations  have  been  proposed  by  investigators 
working  in  the  Guadalupe  Mountains  and  the  Trans-Pecos  regions 
(Henderson  1974;  Katz  and  Katz  1981;  Marmaduke  1978).  In  the 
Guadalupe  Mountains,  extensive  accumulations  of  fire-cracked  rock 
follow  the  distributions  of  Agave  and  Dasylirion.  Basehart 
(1974:49-51)  notes  that  the  Mescalero  Apache  were  known  to  have 
come  to  the  Guadalupe  Mountains  to  process  agave. 

From  the  preceeding  discussion,  it  is  evident  that  there  is  a 
general  agreement  that  large  fire-cracked  rock  features  were 
utilized  for  the  roasting  of  various  leaf  succulents.  Evidence 
from  Keystone  Sites  5b  and  57  will  now  be  reviewed  in  light  of  the 
interpretations  offered  by  other  investigators. 

Tne  presence  of  large  fire-cracked  rock  features  at  Sites  5b 
ana  57  occur  in  the  general  vicinity  of  the  natural  distribution 
of  lechuguiila.  Although  an  important  factor,  this  distributional 
pattern  alone  cannot  substantiate  the  proposed  utilization  of 
these  plants.  Conclusive  evidence  depends  upon  the  recovery  ot 
tnese  species  from  cultural  deposits  within  tne  fire-cracked  rock 
features.  Small  amounts  ot  carbonized  leaf  succulents  have  been 
recovered  troin  Features  l  and  i  at  Keystone  Site  55  (.U'Laughlin 
1 98U : 8 9 ,  107;  and  some  features  at  the  Castner  Heights  sites 
(Holloway  in  Hard,  1985:81).  One  of  the  primary  objectives  stated 
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ia  the  research  design  for  the  Keystone  Site  3b/J/  project  was  a 
concerted  attempt  to  recover  botanical  and  pollen  samples  from  the 
cultural  deposits  within  fire-cracked  rock  features.  The  results 
of  the  analyses  of  pollen  and  rlotation  samples  from  the  Site  Jb 
and  3 /  large  fire-cracked  rock  features  provide  tentative  support 
for  the  view  that  leaf  succulents  were  processed  in  them.  Une 
example  of  a  fiber  resembling  agave  was  recovered  trom  Feature  lu 
at  Site  Jo  (see  Chapter  12).  In  addition,  on  the  basis  of  the 
results  of  soil  phosphorous  (Appendix  1  J  it  is  possible  to  rule 
out  the  roasting  of  rodents  as  an  alternative  (cf.  Rice  and 
Joobins  19B  L ). 


Tne  majority  of  fire-cracked  rock  features  at  Sites  Jt>  and  J7 
were  completely  excavated,  providing  more  detailed  information  on 
their  shape  and  construction  attributes  than  was  available  from 
the  limited  excavations  at  Sites  33  and  34.  The  body  of  data 
available  on  the  Site  3b  and  37  large  fire-cracked  rocK  features 
allows  for  comparisons  with  the  characteristics  of  roasting  pits 
reported  in  the  ethnographic  literature. 


Among  the  large  fire-cracked  rock  features  subjected  to  a 
lesser  degree  of  disturbance  and  erosion,  thus  retaining  more  ot 
their  original  configurations,  some  evidence  of  a  domed 
configuration  is  apparent.  Furthermore,  evidence  of  a  pit  or 
basin  construction  can  be  seen  in  the  profiles  bisecting  a  number 
of  large  fire-cracked  rock  features  (e.g.,  Figures  14,  2D). 


Such  data  mirrors  the  accounts  of  roasting  pit  construction 
reported  in  the  ethnographic  literature.  The  construction  ot 
roasting  pits  involved  the  digging  of  a  pit  which  was  lined  with 
rocK,  heating  the  rocks  with  a  large  fire,  and  placing  the  leaf 
succulents  over  a  layer  of  grass  or  pine  needles  upon  the  heated 
rocks.  In  the  Keystone  area,  it  is  likely  that  mesquite,  reeds 
and  grass  were  the  primary  materials  used,  although  the  presence 
of  small  juniper  scales  in  charcoal  trom  the  features  may  indicate 
the  inclusion  of  evergreen  twigs  analogous  to  pine  needles  in 
ethnographic  accounts  (see  evidence  on  botanical  remains  in 
Chapter  12).  A  layer  of  rocks  and/or  soil  was  then  placed  over 
tne  leaf  succulents  (Basehart  19/4:31;  Castetter  et  al.  19JtS:J2; 
Fennington  !9oJ:l29).  After  a  period  of  one  to  several  days,  the 
cooked  leaf  succulents  were  removed. 


Many  of  the  large  tire-cracked  rock  features  at  Sites  Jo  and 
37  appear  as  flat,  single  layer  concentrations  of  fire-cracked 
rock.  It  has  been  stated  previously  in  this  chapter  that  this 
configuration  may  be  due  to  deflation  processes.  However,  these 
features  may  be  representative  of  another  form  ot  open  roasting 
pit  reported  among  the  Tarahumara  of  northern  Mexico  by  Pennington 
(19t>3:  1JU)  and  Bye,  Burgess,  and  Trias  (  1  97 3 : 13/ -<3d ).  in  this  lorra 
ot  roasting  pit,  a  thin  layer  of  grass  and  pine  needles  was  placed 
over  a  SLUgte  layer  of  hot  stones.  Lear  succulents  and  a  second 
layer  of  grass,  pine  needles,  or  wood  branches  were  then  placed 
over  the  first  Layers,  and  hot  stones  were  pushed  into  this  upper 
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layer.  The  entire  roasting  pit  was  situated  about  a  foot  below 
the  ground  level. 


The  reuse  and  emptying  of  roasting  pits  is  noted  in  the 
ethnographic  accounts  of  the  Diegueno  (Castetter  et  al.  1941). 
Mera  (1938)  and  Greer  (,1968a)  also  infer  a  process  of  reuse  and 
emptying  of  archeological  fire-cracked  rock  features.  At  Keystone 
bite  37,  reuse  of  large  fire-cracked  rock  features  may  be 
suggested  in  a  number  of  cases,  such  as  Feature  23.  Two  different 
concentrations  of  fire-cracked  rock  and  cultural  deposits  were 
noted,  and  carbonaceous  soil  and  fire-cracked  rock  were  present 
throughout  the  4  x  4  m  excavation  unit.  The  extraordinary  amount 
of  artifacts  recovered  from  this  excavation  unit  and  the  high 
degree  of  fracturing  among  the  fire-cracked  rock  may  be  indicative 
of  multiple  use  episodes. 

The  emptying  of  large  fire-cracked  rock  features  is  evident 
at  Feature  3  on  Site  37,  where  large  dispersals  of  fire-cracked 
rock  surround  a  ring  remnant  of  the  original  feature.  An  emptied 
large  tire-cracked  rock  feature  has  also  been  noted  at  the  Castner 
Heights  Site  8U  (Hard  1983:27-29). 

Although  the  utilization  of  large  fire-cracked  rock  features 
as  roasting  pits  for  processing  of  the  leaf  succulents  sotoi  and 
lechuguilia  is  still  not  conclusively  substantiated,  it  is 
believed  that  the  data  from  Keystone  Sites  36  and  37  further 
support  the  propositions  of  Hard  (1983),  O'Laughlin  (198U)  and 
others  that  this  interpretation  is  most  parsimonious. 


Small  Fire-cracked  Rock  Features 

Fire-cracked  rock  features  (or  hearths)  comparable  to  small 
fire-cracked  rock  features  excavated  at  Keystone  Sites  36  and  37 
have  been  identified  at  numerous  locales  throughout  the  El  Paso 
region  (Aten  1972;  Hard  1983;  Lynn  1976;  O'Laughlin  1979,  1980; 
O'Laughlin  and  Greiser  19/3;  Quiraby  and  Brock  19b7;  Thompson  and 
Beckett  1979;  Whalen  1977,  1978,  1980;  Carmichael  1983).  These 
features  have  often  been  found  cooccurring  at  sites  with  large 
fire-cracked  rock  features,  although  many  have  also  been  reported 
as  occurring  separately  or  within  residential  contexts  (Whalen 
19/7,  19/8;  Carmichael  1983). 

In  the  Keystone  area,  small  fire-cracked  rock  features  were 
excavated  at  bites  29,  32,  33,  and  34.  Tables  6,  7  and  9  in  Fields 
and  Girard  (1983)  and  Table  9  in  O'Laughlin  (1980)  illustrate  the 
morphological  variation  among  small  fire-cracked  rock  features 
described  during  tne  other  Keystone  projects.  It  can  be  seen  that 
fire-cracked  rock  features  at  Sites  32,  36  and  37  have  very 
similar  morphologies  in  terras  of  average  size  and  fire-cracked 
rock  weight.  However,  comparisons  between  these  sites  and  Sites 
33  and  3 4  show  that  there  is  some  apparent  variation  in  small 
fire-cracked  rock  feature  sizes  and  weights.  The  importance  of 
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this  factor  will  be  discussed  later  in  tbis  section. 


In  the  El  Paso  area,  investigators  offering  interpretations 
of  the  functions  of  small  fire-cracked  rock,  features  have 
generally  viewed  them  as  representing  either  specialized  single 
purpose  features  or  as  more  general,  multifunctional  features.  As 
with  large  fire-cracked  features,  direct  archeological  evidence  in 
the  form  of  associated  botanical  remains  is  rare,  and  thus  the 
arguments  have  relied  primarily  upon  artifactuai,  morphological, 
distributional,  and  ethnographic  data.  O'Laughlin  (1979; 
1980:116-1251,  concludes  that  as  with  large  fire-cracked  rock 
features,  the  small  fire-cracked  rock  features  at  Keystone  Sites 
29,  id,  and  is  and  at  other  sices  in  the  El  Paso  area  are  special 
purpose  facilities  utilized  for  the  processing  of  leaf  succulents. 
A  orief  summary  of  four  of  his  arguments  which  are  pertinent  to 
the  Site  3b  and  i 7  data  is  provided  below: 

1)  Again  consulting  the  ethnographic  literature,  O'Laughlin 
(1980:118-119,  123-125)  contends  that  the  small  fire-cracked  rock 
features  at  Sites  29,  33,  and  34  nave  diameters,  shapes  and  other 
formal  attributes  within  the  range  of  ethnograpnically  reported 
roasting  pits  but  also  notes  that  those  within  the  small  category 
have  much  shallower  depths.  Although  ethnographic  comparisons  are 
important  to  the  argument,  he  states  that  such  an  inconsistency  in 
formai  attributes  makes  functional  interpretations  based  solely 
upon  ethnographic  analogies  dubious  unless  furthei.  types  of  data 
are  presented. 

O'Laughlin  (1980:119)  sees  the  size  and  weight  differences 
between  large  and  small  fire-cracked  rock  features  as  resulting 
from  different  degrees  of  recurrent  utilization.  Small  fire- 
cracked  rock  features  are  compared  to  ethnographic  accounts  of 
newly  constructed  roasting  pits  being  used  for  the  first  time,  as 
opposed  to  large  fire-cracked  rock  features  representing 
accumulations  of  fire-cracked  rock  and  cultural  soil  deposits 
resulting  from  successive  episodes  of  utilization. 

Another  factor  noted  by  O'Laughlin  (1980:121)  in  a  review  of 
the  ethnographic  literature  is  that  descriptions  are  lacking  of 
small  fire-cracked  rock  features  being  used  as  general  purpose 
facilities. 

2)  Carbonized  remains  of  leaf  succulents  have  been  retrieved 
from  a  small  number  of  hearths  in  the  El  Paso  area,  principally 
from  the  Hueco  Bolson  (Ford  1977)  and  from  Keystone  Site  33 
(O'Laughlin  1980:1  21).  Although  the  sample  is  smaii,  O'Laughlin 
states  that  the  absence  of  carbonized  leaf  succulent  remains  in 
the  preponderance  of  small  fire-cracked  rock  features  should  not 
be  considered  as  negative  evidence,  since  the  processing  of  leaf 
succulents  would  not  necessarily  result  in  the  deposition  of 
substantial  quantities  of  such  carbonized  remains. 
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3)  O'Laughlin  (1980:121-122;  disputes  the  interpretations  of 
Wetterstrom  (1978)  and  Whalen  (1977,  1978)  that  small  fire-cracked 
rock  features  are  general  purpose  facilities  used  for  meal 
preparation  and  warmth.  If  so,  they  should  be  widely  distributed 
throughout  the  local  environment  and  be  frequently  associated  with 
sites  where  cooking  and  warming  activities  were  common,  such  as 
residential  sites  or  sites  in  higher  altitudes.  In  a  review  of 
the  distribution  of  small  fire-cracked  features  through  the  El 
Paso  area,  he  finas  that  hearths  are  rare  in  the  Franklin 
Mountains  (Way,  n.d.  in  O'Laughlin  1980:121),  absent  at  many 
excavated  lowland  residential  sites  in  the  region,  and  generally 
lack  a  distribution  which  correlates  their  proposed  function  as 
general  use  facilities. 

4)  The  distribution  of  small  fire-cracked  rock  features 
covaries  with  the  distribution  of  leaf  succulent  plant  communities 
(O'Laughlin  1980:122-123). 

Functional  interpretations  of  small  fire-cracked  rock 
features  contrary  to  those  of  O'Laughlin  have  been  proposed  by 
Whalen  (  19/7  ,  1978,  1980),  Wetterstrom  (1980),  and  Hard  (n.d.  in 
O'Laughlin  1980:120). 

Whalen  (1977:164)  considers  small  hearths  with  burned  caliche 
and  small  fire-cracked  rock  features,  both  termed  "small  campfire¬ 
sized  hearths",  as  general  purpose  constructions  utilized  for  a 
number  of  daily  activities.  His  arguments  are  based  upon 
criteria  of  their  distribution  within  sites  and  throughout  the 
Hueco  Bolson,  artifact  associations,  and  their  similarity  in 
formal  attributes  through  time. 

Unlike  O'Laughlin,  Whalen  (1977:21,164)  sees  a  broad 
distribution  of  small  fire-cracked  rock  features  throughout 
numerous  environmental  zones  and  site  contexts.  In  the  Hueco 
Bolson,  small  fire-cracked  rock  features  occur  frequently  at 
different  types  of  sites,  including  examples  which  he  has 
characterized  as  special  activity  or  residential  (Whalen 
197/:2i,lb4;  1978).  Similar  distributions  were  noted  by 
Carmichael  (1983a)  in  the  Tularosa  Basin. 

From  an  analysis  of  artifact  collections  from  large  and  small 
fire-cracked  rock  features  Whalen  supports  his  interpretation  with 
the  observation  that  ceramics,  lithics,  and  groundstone  artifacts 
are  significantly  more  numerous  in  association  with  small  fire- 
cracked  rock  features  (Whalen  1977:164,  Taole  Bl)  than  across 
sites  generally. 

FinaLiy,  in  a  later  study  Whalen  (1980:2b)  notes  that  hearth 
attributes  of  size,  shape,  and  distribution  show  little  variation 
through  time,  indicating  some  consistency  in  heartn  function 
through  successive  periods  of  differing  subsistence  patterns  and 
strategies. 


in  an  analysis  ot  buiaiiKdl  remains  from  small  tire—  cracked 
rock  teatures  in  tne  nueco  Bolsun,  WettersLrom  (19tiO:26)  views  t  he 
paucity  ot  heurLh  associated,  carbonized  ieat  succulent  remains  as 
negating  tne  utilization  ot  small  tire-cracked  rock  teatures  tor 
tne  processing  ot  such  plants.  She  interprets  a  pattern  ot 
generalized  use,  primarily  a  function  ot  domestic  cooking  and  body 
war.ntti,  based  upon  tne  recovery  ot  seeds  trora  a  number  ot  plant 
species  in  small  hearths. 


Hard  in.d.  in  o'Laughiin  i9dU:12U;  19i33j  takes  a  position 

between  those  of  o'Laughiin  and  Whalen.  Using  ethnographic  data, 
tie  contends  that  smalL  tire-cracked  rock  features  weighing  over  13 
kg  and  having  dimensions  greater  than  one  meter  were  functionally 
equivalent  to  large  fire-cracked  rock  features  in  the  processing 
of  leaf  succulents.  Small  fire-cracked  rock  teatures  with  lower 
weights  and  smaller  sizes  are  the  equivalent  of  Whalen's 
"campfire-sized  hearths"  and  were  general  purpose  taciiities  used 
for  domestic  cooking  and  body  warmth. 


it  is  clear  from  the  preceeding  discussion  that  the  function 
of  smalL  fire-cracked  rock  features  has  not  been  conclusively 
determined  and  that  existing  data  which  could  support  a  conclusive 
interpretation,  especially  heartn  associated  botanical  remains,  is 
sparse.  Previous  investigations  in  the  Keystone  area  have  added 
some  dimension  to  tne  debate,  primarily  o'Laughlin's  report  on 
Keystone  Sites  29,  33,  and  34.  in  the  Keystone  Site  32  report, 
Fields  and  Girard  (  l  9d  3  :  1  22- I  2_>)  lean  towards  O'Laughlin's 
arguments,  although  they  also  note  that  the  insufficient  data 
existing  on  small  fire-cracked  rock  features  precludes  a  definite 
assessment  of  their  function.  However,  their  discussion  is  a 
rather  brief  comparison  of  the  views  held  by  O'Laughiin  and  Whalen 
and  contains  little  reference  to  the  archeological  record  of  Site 


Sites  Jb  and  3/  are  the  most  intensively  studied  sites  in  the 
Keystone  area,  and  the  excavations  have  provided  some  additional 
insight  into  the  possible  functions  of  small  fire-cracked  rock 
features.  Much  of  the  debate  over  the  function  of  small  fire- 
cracked  rock  features  is  centered  around  the  signiticance  of  the 
botanical  remains  recovered  from  a  small  sample  of  hearths  and  the 
otherwise  general  absence  of  significant  botanical  remains  trom 
the  majority  of  small  fire-cracked  rock  features  in  the  El  Paso 
region.  The  positions  of  O'Laughiin,  Whalen  and  Wetterstrom  have 
been  summarized  above,  and  will  not  be  repeated  here.  However,  it 
should  be  noted  that  the  results  of  botanical  analyses  at  Sites  3b 
and  3/  also  bear  on  the  issue.  Agave  fibers  were  rare  but  were 
recovered  only  from  a  large  fire-cracked  rock  feature.  in 
contrast,  several  small  hearths  contained  cheno-ams  whicti  may  have 
been  processed  in  the  smaller  features  (see  Chapter  12;. 


intrasite  data  on  the  spatial  distribution,  comparative 
morphology,  and  associated  artifacts  of  fire-cracked  rock  features 
at  Keystone  Sites  36  and  37  is  also  informative.  The  relatively 
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large  sample  of  well-documented  and  well-preserved  tire-cracked 
rock  features  and  information  on  their  distributions  relative  to 
pit  structures  add  a  new  dimension  to  analogous  etnnographic 
accounts  of  roasting  pit  construction  and  usage. 

First  of  all,  ic  should  be  reiterated  that  there  are  definite 
morphological  differences  between  large  and  small  fire-cracked 
rock  features  in  terms  of  size,  depth,  and  weight  (see  Figures  12 
and  1J).  This  pattern  has  also  been  identified  among  the  fire- 
cracked  rock  features  at  the  Castner  Heights  Sites  on  the  east 
slope  of  the  Franklin  Mountains,  where  Hard  (1983:51,  Figure  18), 
although  using  fire-cracked  rock  number  as  a  variable  racher  than 
our  variable  of  fire-cracked  rock  weight,  has  found  a  definite 
separation  between  the  two  types  of  features.  Having 
identified  the  morphological  distinction  between  large  and  small 
fire-cracked  rock  features,  a  consideration  of  the  overall 
configurations  of  the  examples  retaining  most  of  their  original 
siiape  is  important  in  light  of  ethnographic  comparisons  between 
large  and  small  features. 

That  large  fire-cracked  rock  features  at  Sites  3b  and  37  and 
other  sites  in  the  El  Paso  region  resemble  the  ethnographically 
documented  roasting  pits  has  been  established  in  the  previous 
section.  A  number  of  well-preserved  small  fire-cracked  rock 
features,  however,  do  not  resemble  better-preserved  examples  of 
large  fire-cracked  rock  features,  or  ethnographic  examples  of 
tnem,  and  thus  do  not  support  O'Laugnlin's  (1980:118-1  25) 
contention  that  the  two  feature  types  represent  the  same  task- 
specific  function. 

Feature  22  at  Site  37  is  particularly  notable.  Tnis  small, 
ring-shaped  feature  (Figure  22)  does  not  resemble  the 
ethnographically  reported  roasting  pits,  and  it  is  difficult  to 
envision  a  substantial  amount  of  leaf  succulents  being  processed 
within  this  feature,  especially  in  the  manner  described  by  the 
ethnographic  accounts  (Basehart  19/4;  Castetter  et  al.  1938;  Bye 
et  al.  1973;  Pennington  1963,  1969).  The  location  of  a  chalcedony 
core  within  and  a  chert  drill  atop  the  feature  is  another  factor 
which  argues  against  a  roasting  function  for  Feature  22.  A 
general  purpose  domestic  hearth  is  a  more  likely  function. 

A  number  of  other  small  fire-cracked  rock  features  at  Sites 
ft>  and  37  are  notable  since  their  profiles  reveal  few  rocks  in  the 
Lower  and  central  portions  of  the  feature  fill  (see  Figures  21  and 
23).  Such  an  appearance  does  not  correlate  well  with  the  flat  and 
bottom- lined  rock  constructions  of  the  ethnographically  reported 
roasting  pits. 

Data  from  Sices  k>  and  37  do  not  support  the  proposition  that 
smalL  tire-cracked  rock  features  may  be  first-use  facilities  and 
that  large  tire-cracked  rock  features  are  accumulations  resulting 
from  emptying  and  recurrent  use  of  small  features.  Except  for  the 
problematical  Feature  23  at  Site  37,  profile  and  plan  view 


configurations  of  large  tire-cracked  rock  features  at  Sites  3b  and 
37  show  no  evidence  of  having  resulted  from  the  successive  reuse 
of  a  number  of  small  features.  The  profiles  show  single  episode 
construction  and  plan  views  demonstrate  a  relatively  homogeneous 
clustering  of  fire-cracked  rock.  These  characteristics  support 
the  suggestion  that  most  Site  36  and  37  large  fire-cracked  rock 
features  were  constructed  in  a  single  episode,  not  by 
accumulation.  It  follows  that  the  probability  of  small  fire- 
cracked  rock  features  being  large  features  in- 1 he- making  ,  and, 
thus,  functionally  equivalent,  is  not  great. 

l'ne  argument  for  functional  differences  between  the  feature 
groups  is  further  strengthened  by  patterns  in  their  spatial 
distribution  and  on  associated  artifact  distributions.  At  Site  37, 
the  discovery  of  pit  structures  added  a  significant  variable  to  a 
consideration  of  the  spatial  arrangement  of  large  and  small  fire- 
cracked  rock  features.  As  discussed  in  detail  in  Chapter  ID,  a 
significantly  closer  association  exists  between  small  fire-cracked 
rock  features  and  pit  structures  than  large  fire-cracked  rock 
features  and  pit  structures,  implying  a  more  general,  domestic 
function  for  the  small  features  (see  also  Chapter  9,  Table  24). 
Large  fire-cracked  rock  features  average  about  36  m  from  the 
nearest  pit  structures.  The  distance  is  significantly  different 
than  the  17  m  recorded  for  the  smaller  features  of  probable 
domestic  origin. 

Whalen  (19/7: lo4)  discussed  an  apparent  dichotomy  between  the 
range  and  number  of  artifacts  associated  with  large  and  small 
fire-cracked  rock  features  in  the  Hueco  Bolson  and  inferred  from 
this  pattern  a  multiple  use  function  for  the  small  features.  His 
brief  analysis  has  been  questioned  by  Fields  and  Girard 
( 1  yy 3:123),  but  the  basis  for  their  disagreement  is  not  presented. 
Observations  at  Keystone  Sites  36  and  37  on  the  range  and  number 
of  artifacts  and  tool  types  recovered  from  areas  "surrounding  large 
and  small  fire-cracked  rock  features  support  Whalen's  findings. 

A  multivariate  cluster  analysis  undertaken  on  the  entire 
lithic  assemblages  of  the  two  sites  provided  additional 
corroborating  evidence  (see  also  Chapter  10).  At  Site  37,  the 
distribution  of  secondary  flakes,  tertiary  flakes,  and  cores  is 
mainly  restricted  to  tne  area  containing  pit  structures  and  small 
tire-cracked  rock  features.  Primary  flakes  are  distributed  mainly 
around  large  tire-cracked  rock  features.  it  can  be  suggested  that 
different  activities  were  taking  place  in  areas  around  pit 
structures  and  small  fire-cracked  rock  features  than  were  common 
at  large  tire-cracked  rock  features  (.see  Chapter  10  Figures  bi¬ 
bs  ) . 

The  nearly  exclusive  distribution  of  primary  flakes  around 
large  tire-cracked  rock  features  may  be  indicative  of  functionally 
specific  utilization  of  the  features.  Tne  initial  processing  oi 
leaf  succulents  and  litnic  raw  materials  (primary  core  reduction) 
apparently  occurred  simultaneously  around  the  large  t i re-cracked 


features.  Thus,  the  absence  of  primary  flake  concentrations  and 
the  presence  of  cores  and  tertiary  flakes  around  small  fire- 
cracked  rock  features,  is  evidence  against  their  representing  the 
same  task-specific  function  as  the  large  features. 

Having  reviewed  the  intrasite  data  on  small  fire-cracked  rock 
features  at  Keystone  Sites  16  and  17,  the  broader  implications  of 
this  data  as  it  relates  to  patterns  identified  at  other  sites  can 
now  be  addressed.  Of  primary  interest  is  the  spatial  patterning 
of  large  and  small  fire-cracked  rock  features  and  pit  structures 
observed  at  Site  17.  Figure  16  (Chapter  101  illustrates  that  most 
large  fire-cracked  rock  features  are  located  around  the  periphery 
of  Site  17  and  as  previously  noted,  they  are  more  distant  from  pit 
structures  than  are  the  small  features.  This  arrangement  is 
manifested  on  other  sites  in  the  El  Paso  area  at  which  large  and 
small  fire-cracked  rock  features  and  residential  structures  have 
been  identified  (o'Laughlin  1980;  Whalen  1977,  1978,  1979). 

At  Sites  1 12  and  719  in  the  Hueco  Bolson,  Whalen  (1977:1; 
1979:149)  reported  a  pattern  where  large  to  medium-sized  "ring 
midden"  roasting  pits  were  distributed  at  irregular  intervals 
around  the  periphery  of  the  sites,  separated  from  a  number  of 
household/ smal 1  hearth  clusters  in  the  central  regions  of  these 
sites.  The  implication  is  differential  patterning  ot  general, 
individualized  activities  from  specialized  communal  activities  at 
the  large  features  around  the  periphery. 

Another  pertinent  factor  is  the  relative  proportions  of  small 
to  large  fire-cracked  rock  features.  At  all  sites  where  both  have 
been  identified  (.Fields  and  Girard  1981;  Hard  1981;  O'Laughlin 
19/9,  1980;  O'Laughlin  and  Greiser,  1971;  Whalen  1977,  1978,  1979) 
che  ratio  of  small  to  large  features  is  high,  ranging  from  2:1  to 
10:1.  Such  frequency  differentiation  can  be  interpreted  as 
representing  different  functions  for  small  and  large  fire-cracked 
rock  (or  burned  caLiche)  features.  At  sites  with  fire-cracked 

rock  feacures,  and  especially  at  residential  sites  such  as 
Keystone  11  and  17  and  Hueco  Bolson  Sites  112  and  719  (Whalen 
1977:1,  19 7 9 : 146-1 58) ,  the  less  frequently  encountered  large 

features  may  have  served  as  special  function  facilities  utilized 
by  a  number  of  families  or  social  groups  who  resided  at  those 
sites.  Whalen  (1977:1;  1979:149)  has  implied  communal  usage  by 
groups  larger  than  a  single  household  (in  his  view  a  single 
household  is  comprised  of  a  nuclear  family)  for  the  large  fire- 
cracked  rock  or  burned  caliche  hearths  at  Sites  112  and  719.  Both 
he  (personal  communication  8/82)  and  O'Laughlin  (1980:124) 
envision  the  possibility  that  large  fire-cracked  rock  features 
located  on  the  fringes  and  alluvial  terraces  of  the  Franklin  and 
Hueco  Mountains  were  also  used  by  task  groups  composed  of  several 
famiLies  or  social  groups. 

Thus  ,  in  the  preceeding  scenario,  small  fire-cracked  rock 
features  located  nearer  to  residential  structures  would  represent 
single  family  use,  and  it  follows  that  the  implications  of  this 
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patcern  indicate  a  domestic,  general  purpose  function.  O'Laughiin, 
(1980:124)  however,  maintains  his  position  that  the  small  fire- 
cracKed  rock,  features  were  used  for  the  processing  of  small 
amounts  of  leaf  succulents  but  by  small  social  groups  similar  in 
size  to  a  single  household  although  possibly  different  in 
composition  (i.e.,  nuclear  family  vs.  extended  family). 

In  the  opinion  of  the  authors,  the  possibility  of  these  two 
patterns  operating  simultaneously  within  a  particular  site  is  not 
viable.  Furthermore,  it  seems  unreasonable  that  the  labor 
investment  required  for  the  construction  of  large  roasting  pits 
and  processing  of  leaf  succulents  would  be  continually  replicated 
at  a  smaller  scale. 

A  final  concern  involves  the  overall  distribution  of  small 
fire-cracked  rock  features  throughout  the  El  Paso  region.  As  with 
other  sites  in  the  Keystone  area,  Sites  3b  and  3/  are  located 
within  the  natural  distribution  of  the  leaf  succulents  sotol  and 
lechuguilla.  The  small  fire-cracked  rock  features  located  at 
other  sites  near  the  Franklin  or  Hueco  Mountain  alluvial  terraces 
also  covary  with  the  distribution  of  these  leaf  succulents. 
However,  numerous  small  features,  incorporating  either  rock  or 
burned  caliche,  have  been  found  throughout  the  Hueco  Boison 
(Whalen,  1  97  7,  1978,  1980)  and  Tularosa  Basin  (Eidenbach  and 
Wimberly  1980;  Carmichael  1983a)  in  environmental  zones  where 
sotol  and  lechuguilla  are  absent. 

Fire-cracked  rock  hearths  and  burned  caliche  hearths  have 
been  determined  to  be  equivalent  facilities  (O'Laughiin  1980:123; 
Whalen  1980),  the  variation  in  the  types  of  materials  (rock  vs 
caliche)  used  in  their  construction  relating  to  their  distance  or 
proximity  to  rock  and  caliche  sources  (Carmichael  1983a).  Since 
there  is  no  apparent  functional  difference  between  these  two  forms 
of  small  features,  O'Laughiin  (1980:123-125)  contends  that  their 
distance  from  plant  communities  including  sotol  and  lechuguilla 
can  be  explained  by  their  distribution  within  a  different 
environmental  zone  characterized  by  the  occurrence  of  Yucca  elata. 
He  suggests  that  small  fire-cracked  rock  features  and  burned 
caliche  hearths  in  these  basin  areas  thus  served  the  same  function 
as  their  counterparts  near  local  mountain  regions  -  the  processing 
of  leaf  succulents,  but  with  Y ucca  elata  instead  of  sotol  and 
lechuguilla  as  the  utilized  food  source. 

This  argument  is  not  well  supported  by  ethnographic  evidence 
for  the  region  since  Yucca  elata  is  noted  as  being  roasted 
relatively  rarely.  It  also  runs  counter  to  botanical  evidence  in 
the  desert  basin  areas  for  the  processing  of  a  variety  of  seeds 
(Ford  1977;  Wetterstrom  1978;  Brethauer  1978).  It  is  certainly 
possible  that  yucca  was  occasionally  roasted  but  it  seems  unlikely 
that  such  activities  could  account  for  all  of  the  hearths  on  the 
more  than  5000  sites  reported  (from  all  time  periods)  in  the 
southern  Tularosa  Basin  (Carmichael  1983a). 


In  summation,  Lin-  data  t  rum  Keystone  Sites  )o  and  1/  support 
a  conclusion  that  large  t  Lte-tracked  rock  features  and  small  t  ire- 
cracked  rock  features  represent  different  tunctions: 

1;  There  are  definite  and  consistently  identified 
mo r pho i og i ca 1  differences  tn  size,  shape,  deptn,  weight,  and 
overall  configuration. 

2)  The  better-preserved  smalt  fire-cracked  rock  features  do 
not  have  formal  attributes  resembling  e t hnog r a ph i c ai 1 y  reported 
roasting  pits,  and  the  absence  of  ethnographic  descriptions  of 
small,  general  purpose  hearths  is  not  a  strong  argument  for  their 
suggested  absence  in  the  prehistoric  record.  4iso,  small  fire- 
cracked  rock  features  appear  not  to  be  the  initial  stages  of  a 
feature  which  by  reuse  would  become  a  large  fire-cracked  rock 
feature . 

1)  Cluster  analysis  of  artifacts  indicates  different 
activities  occurring  near  the  two  types  of  fire-cracked  rock 
features . 

4;  Small  tire-cracked  rock  features  are  located  closer  to 
pit  structures  than  are  large  fire-cracked  rock  features.  The 
large  features  have  location  peripheral  to  residential  clusters, 
and  there  is  a  higher  proportion  of  small  features  than  large 
features  throughout  sites  in  the  El  Paso  region.  These  factors 
indicate  a  more  general  use  for  small  features,  possibly  by 
individual  households  or  families,  and  a  task-spec.it  ic  and 
possibly  communal  utilization  of  large  features. 

b)  Distribution  of  small  fire-cracked  rock  features 
throughout  alluvial  mountain  slopes  and  basin  areas  does  not 
follow  consistently  the  distribution  of  sotul  and  lechuguiiia. 
Strong  arguments  have  not  yet  been  presented  in  support  of  the 
view  that  roasting  yucca  produced  significant  proportions  ot  the 
hearths  recorded  on  desert  basin  floors. 

These  patterns  support  Whalen's  (197/,  I97d,  1979;  contention 
that  small  fire-cracked  rock  features  and  burned  caliche  hearths 
are  general  purpose  facilities.  Unfortunately,  the  conclusive 
botanical  evidence  is  lacking,  and  so  the  argument  still  cannot  be 
settled  with  total  certainty.  It  is  felt  however,  that  the 
evidence  from  Sites  16  and  17  have  provided  a  significant  weight 
to  tne  proposition  that  small  and  large  fire-cracked  rock  features 
are  the  remains  of  functionally  distinct  facilities. 


CHAPTER  6 


FEATURE  DESCRIPTIONS  AND  ANALYSIS:  PIT  STRUCTURES 
by  Myles  Milier,  David  Carmichael  and  Mary  Sullivan 


Introduction 

One  ot  the  more  remarkable  results  of  this  project  was  the 
discovery  of  a  series  of  shallow  pit  structures  at  Keystone  Site 
3/.  Since  tue  site  had  originally  been  recorded  as  an  ephemeral 
processing  camp,  the  structures  were  completely  unexpected. 
Furthermore,  they  differ  from  other  small  structures  reported  from 
the  region  in  that  more  had  been  burned;  they  were  detected  during 
the  final  weeks  of  Pnase  I  excavations,  only  after  the  profiles  in 
trenches  S  and  12  had  dried  thoroughly.  An  investigation  of  two 
basin-shaped  stratigraphic  irregularities  in  these  trenches 
revealed  the  structural  nature  of  the  features.  The  appearance  of 
Feature  29  in  profile,  prior  to  excavation,  is  shown  in  Plates  1 
and  2.  A  similar  view  of  Feature  35  is  seen  in  Plate  3.  Plate  4 
shows  the  result  of  Phase  I  excavations  in  Feature  29  and  provides 
a  good  example  of  the  general  characteristics  of  the  structures  at 
Sice  3 /. 

Subsequent  Phase  II  trenching  and  hand  excavation  located  23 
additional  possible  structures.  Of  this  total  only  a  sample  was 
excavated  and  at  least  lb  of  tue  irregularities  can  now  be 
identified  as  pit  structures.  Many  of  the  remainder  are  probably 
structures  as  well,  but,  some  appear  to  be  too  small  and  straight¬ 
sided  to  be  comparable  to  the  documented  structures.  It  is 
possible  tnat  some  of  the  smaller  pits  may  represent  storage 
facilities  like  those  reported  by  Dei  Bene  and  Rorax  (19B4;  near 
Mescalero,  N.M.,  but  the  excavations  produced  no  evidence  of  a 
storage  function  and  some  of  the  irregularities  remain  enigmatic. 

All  of  the  structures  investigated  at  Site  3/  were  located 
in  the  northwestern  area  of  the  site.  A  second  examination  of  the 
Phase  1  trenches  placed  throughout  the  site  found  no  further 
structures,  and  the  final  backhoe  scraping  located  only  one. 
Considering  the  clustered  distribution  ot  the  structures,  the 
degree  of  testing  accomplished,  and  the  rationale  behind  the 
testing  procedures  (.Chapter  4),  it  is  felt  that  all,  or  nearly 
all,  of  the  pit  structures  existing  at  Site  37  were  exposed  and 
recorded . 

No  pit  structures  were  found  during  the  examination  of  test 
trenches  at  Site  3b,  a  fact  which  may  seem  surprising  given  the 
general  similarities  between  the  sites.  It  might  be  suggested 
that,  due  to  differences  in  site  size,  fewer  structures  may  have 
existed  on  Site  36,  resulting  in  a  reduced  probability  of 
identifying  them  during  testing.  While  this  possibility  can  not 
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be  completely  ruled  out,  there  are  several  details  regarding  the 
excavation  of  Site  db  which  suggest  that  structure  identification 
was  not  affected  by  problems  of  sample  size. 

First,  it  should  be  noted  that  a  proportionately  greater  area 
ot  Site  do  was  tested  by  trenching  than  was  the  case  at  Site  hi. 
Using  the  formuiae  presented  in  Chapter  4  in  order  to  account  tor 
the  edge  effect  in  transect  sampling,  tne  estimated  sample 
fraction  (ESFj  was  calculated  for  each  site.  Trenching  at  Site  hb 
provided  a  subsurface  sample  of  ly4,  as  compared  to  only  144  at 
Site  hi.  Thus,  if  structures  existed  in  similar  densities  at  both 
sites,  their  probability  ot  identification  would  be  greater  at 
Site  do.  Even  if  they  occurred  in  reduced  frequency  at  Site  d6, 
the  larger  sampLe  should  have  ameliorated  much  of  the  problem. 

In  addition  to  trenching,  approximately  84  of  Site  d6  was 
scraped  down  to  the  carbonate  horizon  (.see  Figure  5).  At  Site  d/, 
the  pebbly  sand  stratum  was  relatively  thick,  and  not  all  of  the 
structures  reached  caliche.  At  Site  db,  however,  the  carbonate 
zone  was  considerably  more  indurated  and  closer  to  the  presumed 
living  surface.  If  there  were  to  be  any  differences  in  the 
indication  of  potential  structures  at  the  two  sites,  features 
wouid  be  more  likely  to  leave  depressions  in  the  carbonate  horizon 
at  Site  d 6.  The  identification  of  several  features,  but  no 
structures,  excavated  into  caliche  at  the  site  supports  the  view 
that  structures  are  in  fact  lacking. 

A  third  line  of  evidence  for  a  lack  of  structures  at  Site  db 
was  provided  by  subsequent  CRMD  excavations  at  Keystone  Site  db 
(Stuart  1904;.  Site  db  is  merely  an  eastward  extension  of  Site  db 
and  it  could  have  been  possible  that  any  structures  were 
concentrated  in  areas  east  of  the  right-of-way.  Backhoe 
exploration  was  also  carried  out  at  Site  db,  with  the  trenches 
providing  an  184  subsurface  sample.  Finally,  by  the  time  CRMD 
crews  were  working  at  Site  db,  Corps  construction  of  the  diversion 
channel  through  Site  db  was  well  underway.  The  channel  provided  a 
cut  approximately  20  m  wide  through  the  main  area  of  the  site. 
The  sidewall  profiles  were  checked  and,  although  subsurface 
cultural  remains  were  ocassionally  noted,  no  structures  were 
obse rved . 

This  discussion  serves  to  note  that  although  the  presence  ot 
pit  structures  at  Site  db  can  not  be  entirely  ruled  out,  it  seems 
unlikely  that  such  features  could  have  been  completely  overlooked 
at  one  site  while  being  clearly  in  evidence  at  the  other.  ilu 
ditterentiai  occurrence  of  pit  structures  is  important  because  it 
implies  some  differences  in  on-site  behavior,  related  mainly 
levels  of  mobility.  This  issue  will  be  addressed  at  length  later 
but  suttice  it  to  note  that  the  lack  of  residential  structures 
provided  the  first  evidence  that  Site  db  may  have  functioned  as  a 
shorter-term  logistic  camp. 
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This  chapter  provides  iniormation  on  the  form,  distribution, 
artifact  associations  and  dating  of  the  Site  3/  structures.  Aiso 
included  is  a  discussion  covering  the  problems  ot  identification 
and  excavation  confronted  during  the  investigations  ot  the 
structures,  as  well  as  the  excavation  techniques  erapioyed  to 
overcome  such  problems.  Primary  emphasis,  however,  is  given  to 
detailed  architectural  descriptions. 

The  unexpected  discovery  of  these  pit  structures  has  added 
another  dimension  to  the  study  of  ephemeral  residential 
occupations  and  mobility  strategies  in  the  Keystone  area  and  El 
Paso  region.  In  the  latter  part  of  the  chapter  the  Site  J 7  pit 
structures  are  compared  to  residential  structures  excavated  at 
other  sites  in  the  region,  and  implications  relating  to  the  nature 
ot  epnemeral  residence  in  the  El  Paso  region  are  addressed. 


Excavation  Problems  and  Techniques 

As  previously  noted,  the  first  two  pit  structures  discovered 
at  Site  37  were  found  in  the  dried  profile  walls  of  two  Phase  1 
test  trenches.  All  but  one  of  the  additional  Z3  features  were 
located  during  the  Phase  II  placement  of  nine  1  by  lU  meter  tesc 
trenches  in  the  area  where  the  first  structures  were  situated. 
The  rationale  for  the  placement  of  these  trenches  has  been 
reviewed  in  Chapters  4  and  b,  and  will  not  be  repeated  here.  Une 
pit  structure,  Feature  7 (J ,  was  found  during  the  backhoe  scraping 
undertaken  on  the  final  day  of  the  project. 

The  Site  37  pit  structures  are  ephemeral  and  lack  many  of 
the  formal  attributes  characterizing  long-term  residential 
structures.  This  factor,  along  with  the  nature  of  the  soils  and 
post-depositional  processes  present  at  Site  3/,  created  a  number 
ot  problems  in  identifying  them.  The  main  difficulty  encountered 
during  the  identification  ot  the  structures  was  the  subtlety  of 
the  feature  boundaries  in  the  sandy  soils.  The  pit  structures 
were  backfilled  naturally  with  materials  derived  from,  and  very 
similar  to,  the  surrounding  alluvial  pebbly  sand  horizon.  The 
presence  of  any  moisture  within  these  soils  eflectiveiy  conceals 
their  identity.  Color  and  textural  differences  resulting  from 
differential  grain  size  or  degrees  of  compaction  ot  the  aeoiian 
deposits  within  and  outside  of  the  structures  could  therefore  only 
be  discerned  alter  the  profiles  iiad  dried  tor  a  period  of  several 
days  (Plates  1,  l ) . 

Another  problem  was  that  in  many  cases  the  interlace  between 
structure  walls  or  floors  and  the  surrounding  natural  soils  had 
been  obscured  by  root  and  rodent  disturbances  and  water 
percolation  through  the  soils.  In  such  cases  the  structure 
boundaries  were  located  by  interpolation  from  existing  boundaries 
and  by  noting  compaction  differences.  These  slight  compaction 
d  i  1 1  e  re-nces  were  detected  by  inserting  the  point  ot  a  trowel  l  to 
3  cm  into  the  till  and  cutting  across  itie  till  until  a  slight 
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resistance  was  felt.  The  utility  of  this  technique  will  be 
further  discussed  later  in  this  section. 

Time  and  contractual  constraints  prohibited  the  complete 
excavation  of  all  pit  structures,  and  thus  three  levels  of 
investigation  were  undertaken.  Basic  architectural  data  on  size, 
shape,  depth,  and  post  socket  arrangement  was  recorded  for  all 
structures.  Six  structures,  Features  29,  59,  40,  52,  5o,  and  70 
were  completely  excavated.  Features  05,  41,  45,  50,  51,  54,  59, 
and  bJ  were  partially  excavated,  usually  by  removing  the  fill  from 
one  side  of  the  trench  contacting  the  feature.  The  remaining  nine 
features  (OB,  42,  49,  5b,  57,  61  ,  62,  64,  and  b5)  were  only 
cleared  and  defined  at  the  surface. 

The  six  structures  chosen  for  complete  excavation  and  the 
nine  chosen  for  partial  excavation  were  selected  based  upon  the 
following  criteria:  1)  definite  identification  as  a  residential 
structure,  2)  high  artifact  density  in  the  surrounding  area,  5/ 
artifacts  noted  in  the  fill,  4)  superposition  of  two  or  more 
structures,  and  5)  to  evenly  distribute  the  excavated  samples 
throughout  the  area  of  the  site  containing  structures. 

Preliminary  clearing  operations  were  undertaken  on  all  pit 
structures.  Overlying  deposits  of  unconsolidated  sand  were 
removed  until  the  compact  pebbly  sand  horizon  was  reached.  The 
features  were  tnen  defined  at  the  surface.  Surface  definitions  of 
the  spatial  dimensions  and  configurations  were  hindered  by  the 
same  identif ication  problems  noted  for  the  trench  profiles. 
However,  unlike  the  trench  profiles,  no  color  or  textural 
differences  could  be  discerned  between  the  soil  of  the  structures 
fill  and  the  exterior  soils  at  the  surface,  whether  wet  or  dry. 
Delineation  of  the  structure  dimensions  therefore  relied  upon 
differential  soil  compaction. 

Pit  structure  boundaries  could  be  discerned  by  inserting  the 
point  of  a  trowel  2  to  5  cm  into  the  feature  fill  and  cutting 
across  the  fill  with  a  moderate  degree  of  force  until  a  definite 
resistance  was  noticed.  This  resistance  was,  of  course,  the  more 
compacted  natural  aeolian  sand  deposit  surrounding  the  less 
compact,  more  recent  fill  of  the  pit  structure.  The  accuracy  of 
tnis  technique  was  repeatedly  verified  by  the  fact  that  the 
surface  boundaries  established  by  trowel  point  cutting  almost 
invariably  matched  the  pit  structure  boundaries  observed  m  the 
trench  profiles.  In  addition,  subsequent  excavation  of  structure 
till  showed  that  the  curvature  and  size  of  the  structures  outiined 
at  the  surface  were  almost  always  verified  by  the  subsurface 
configuration  determined  by  the  floors  and  caliche  wails  of 
excavated  pit  structures.  Furthermore,  a  high  degree  of 
comparability  was  noted  in  the  identification  of  feature 
boundaries  by  different  excavators. 

The  shortcomings  of  this  technique  were  apparent  in  areas  of 
disturbance  where  the  soil  had  been  loosened.  Roots  were 
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especially  difficult.  Not  only  was  trowel  cutting  impossible 
among  the  roots,  but  soil  compaction  had  been  disturbed.  In  such 
cases,  the  pit  structure  boundaries  were  estimated.  All  things 
considered,  the  accuracy  of  the  trowel  point  cutting  technique  and 
other  evidence  gives  a  high  confidence  that  the  dimensions  and 
configurations  recorded  for  the  majority  of  the  pit  structures  are 
accurate  representations. 

Each  pit  structure  was  circumscribed  by  a  series  of  exterior 
post  sockets.  The  term  post  socket  is  used  to  denote  a  hole 
whose  diameter  is  not  strictly  indicative  of  the  post  dimensions. 
This  view  derives  from  the  fact  that  some  sockets  contained  one  or 
two  expended  cores  or  fire-cracked  rocks.  The  artifacts  would 
presumably  function  as  shims  to  wedge  in  posts  of  considerably 
smaller  diameter  than  the  sockets.  There  was  no  evidence  of 
charred  wood  or  stained  soil  which  might  indicate  the  size  and 
location  of  posts.  Identification  of  the  sockets  was  difficult, 
as  they  could  only  be  detected  as  small  areas  of  a  very  slightly 
different  texture  than  surrounding  soils.  Identification  was 
accomplished  through  observation  of  such  textural  differences  and 
by  probing  suspected  post  sockets  with  a  chaining  pin  or  pin  flag. 
Unce  located,  their  horizontal  dimensions  were  determined  by 
trowel  point  cutting  and  their  deptns  determined  by  probing. 

For  Features  29  and  70,  the  validity  and  accuracy  of  the 
post  socket  arrangement  was  verified  by  removing  the  compact  sand 
horizon  and  examining  the  underlying  caliche  horizon.  It  was 
found  that  each  original  post  socket  locus  had  a  corresponding  2-5 
cm  deep  depression  in  the  caliche.  However,  a  number  of  other  pit 
structures  had  areas  of  root  and  rodent  disturbance  around  their 
perimeters.  Only  a  50-75%  success  in  determining  the  post  socket 
arrangement  can  be  claimed  for  these  features. 

Interior  postholes  were  easily  identified  and  verified,  as 
they  could  be  seen  in  the  floors  and  penetrated  into  the  caliche 
bearing  soil  horizon. 

Entrances  were  located  for  12  pit  structures.  However,  they 
were  very  shallow  and  many  are  questionable  as  to  whether  they  are 
entrances  or  areas  of  disturbance.  Some  are  definite,  as  trowel 
point  cutting  outlined  them  as  rectangular  areas  leading  from  the 
boundaries  of  the  pit  structures. 

Alter  clearing  and  definition,  14  structures  were  selected 
for  complete  or  partial  excavation.  Excavation  of  the  pit 
structure  till  proceeded  by  arbitrary  10  cm  levels,  with  artifacts 
provenienced  by  quadrant  (NW,  NE,  SW,  SE).  The  lower  5  cm  of  the 
till  were  caretuily  excavated  by  trowel  scraping  in  order  to 
permit  point  proveniencing  any  cultural  materials  present  on  the 
floors.  Ail  soil  was  screened  through  1/4  inch  mesh  to  recover 
artifacts,  floral  or  faunal  remains,  and  any  roofing  materials. 
Pollen,  soil,  and  flotation  samples  were  collected  near  the  floor 
of  each  feature.  Additional  soil  samples  were  collected  from 
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within  the  fiii  and  directly  outside  the  feature.  These  were  used 
for  later  quantitative  studies. 

Many  of  the  pit  structures  had  been  excavated  into  the 
carbonate  horizon,  and  determination  of  the  floor  or  base  of  these 
structures  was  relatively  easy.  Excavation  proceeded  more  slowly 
for  those  which  were  dug  into  the  compact  pebbly  sand.  For  these 
structures,  the  base  was  initially  estimated  by  probing  and  this 
was  checked  against  the  feature  depth  observed  in  the  trench 
profile.  Most  of  the  floors  were  found  to  slope  upwards  towards 
the  outer  boundaries,  and  thus  the  trench  profiles  were  useful  for 
determination  of  floors  only  in  areas  near  those  trenches.  After 
probing,  careful  trowel  scraping  located  the  base  of  the  features 
by  observing  slight  compaction  differences.  Some  structures  had 
dried  sufficiently  for  a  slight  color  difference  to  be  noted  when 
the  compact  pebbly  sand  was  reached. 

Other  observations  aided  in  the  identification  of  floors  and 
the  subsurface  configuration  of  the  pit  structures.  Roots  were 
found  to  follow  the  interface  between  the  feature  fiii  and  the 
surrounding  soil  both  in  the  side  walls  and  floors.  Also,  a 
change  in  the  sound  of  the  trowel  scraping  occurred  wiien  the  more 
compact  exterior  sand  was  reached. 

As  with  all  features  excavated  during  the  Keystone  Dam 
Project,  detailed  field  records  were  maintained  on  all  facets  ot 
the  excavations.  Maps  were  drawn  of  ail  pit  structures,  recording 
ail  architectural  data  in  plan  and  profile,  and  associated 
artifacts  were  point  provenieneed  on  the  maps.  Photographs  were 
taken  of  the  features  during  ail  operations. 


Pit  Structure  Characteristics 
Distribution  and  Dating. 

it  is  clear  from  Figure  2,  that  ail  of  the  pit  structures 
present  at  Keystone  Site  17  are  located  in  the  northwestern 
portion  of  the  site,  separate  from  the  Large  Fire-Cracked  Rock 
Features.  Within  that  portion  of  the  site  no  particular 
distribution  pattern  is  apparent  and  a  number  ot  structures  are 
superimposed  upon  one  other.  Feature  51  was  constructed  over 
Feature  5  U  ,  Feature  b  4  over  Feature  b5,  Feature  5/  was 
superimposed  on  Feature  62,  and  Feature  52  was  found  to  be 
superimposed  over  two  earlier  structures,  Features  59  and  bi. 

Chronologies  for  the  features  excavated  at  Sites  lb  and  17 
are  addressed  in  Chapter  11.  However,  a  brief  review  of  tne  dates 
obtained  for  the  Site  17  pit  structures  will  be  provided. 

Five  radiocarbon  dates  were  obtained  from  charcoal  samples 
collected  in  the  fill  of  pit  structures  or  near  their  floors.  it 
should  be  noted  that  these  samples  were  not  found  within  any  type 
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of  tormalized  hearth,  but  were  recovered  from  small  areas  of 
carbonaceous  soil  located  in  the  fill  sands  2  to  3  cm  above  small 
depressions  in  the  caliche  floors,  or  as  in  the  case  of  Feature 
40,  from  the  pit  structure  fill  10  cm  above  its  base. 

The  radiocarbon  dates  obtained  from  the  three  pit  structures 
having  sufficient  charcoal  are  as  follows: 


Feature 

40 

380+/-  au 

1  A.D. 

(15/ox/-  ao 

U.P.) 

Feature 

35 

1000+/-150 

A.D. 

( 

950+/-1 50 

B.P.) 

Feature 

29 

1090+/-130 

A.D. 

( 

8b0+/-i 30 

B.P.) 

Feature 

29 

1210+/-  90 

A.D. 

( 

740+/-  90 

B.P.) 

Feature 

29 

1390+7-100 

A.D. 

( 

560+/-1 00 

B.P. ) 

Except  for  the  aberrant  date  from  Feature  40,  the  dates  for 
charcoal  from  the  pit  structures  fall  wichin  the  period  1000-1400 
A.D.  (950-550  B.P.),  through  the  range  for  the  late  Early 
Formative  and  Puebio  period.  Also  notable  are  the  three 
internally  consistent  dates  obtained  from  Feature  29.  These  dates 
further  support  the  1100-1400  A.D.  range  of  obsidian  hydration 
dates  for  Site  37  (See  Chapter  11). 


Characteristics. 

It  should  be  apparent  from  the  preceeding  discussion  of 
excavation  techniques  that  the  pit  structures  located  at  Site  3/ 
are  ephemeral  structures  showing  little  formalization  and  having 
few  attributes  resembling  longer-term  residential  structures.  A 
review  of  the  characteristics  of  the  Site  37  pit  structures  is 
thus  in  order.  These  characteristics  are  discussed  below  under 
the  headings  of  surface  configuration  and  fill,  floors  and  side 
wails,  and  superstructure. 

Surface  Configuration. 

Some  degree  of  uniformity  is  apparent  among  the  horizontal 
definitions  of  the  pit  structures  in  that  the  majority  are  either 
circular  or  oval  in  shape.  However,  most  structures  show  little 
symmetry.  Some  structures,  such  as  Feature  49,  are  characterized 
by  a  rather  amorphous  shape  which  may  be  due  in  part  to  problems 
of  definition  arising  from  their  being  located  in  areas  of  root 
disturbed  soils.  Significant  variation  exists  among  the  sizes  of 
pit  structures.  The  average  diameter  is  2.0  m  with  a  range  of  1.3 
to  3.2  m . 

Entrances  were  suggested  for  10  pit  structures.  Some  degree 
of  uniformity  characterizes  such  entrances  as  seven  are  oriented 
towards  tlie  north,  two  to  the  east,  and  one  to  the  northeast.  One 
southeastern  entrance  is  highly  questionable.  The  entrances  of 
the  pit  structures  were  shallow  depressions  in  the  compact  pebbly 


sand  leading  from  the  perimeters  of  the  structures,  and  were 
determined  by  trowel  point  cutting.  Their  average  depth  was  lu 
cm. 


Profile  Configuration. 

In  tne  trench  profiles,  the  pit  structures  appear  as  shallow 
basin-shaped  constructions  averaging  55  in  depth,  although  some 
were  as  deep  as  5u  or  more  centimeters  (Figure  2i>.  All  pit 
structures  had  been  constructed  by  digging  into  the  compact 
pebbly  sand  horizon  and  Id  were  observed  to  extend  into  the 
underlying  caliche  horizon.  As  with  the  surtace  configurations, 
there  was  a  wide  range  of  variability  among  the  deptns  and  lengths 
of  the  structures  observed  in  the  trench  profiles. 

The  fin  of  the  pit  structures  was  usually  a  homogeneous 
deposit  of  very  pale  brown  (10YR  7/d),  compact  reworked  alluvial 
sand.  Evidence  of  internal  stratigraphy  was  present  in  only  two 
structures,  Features  45  and  55.  In  both  instances,  thin  layers  of 
clean,  pebble-free  aeolian  sand  had  accumulated  on  the  floor  prior 
to  turther  in-filling  by  surrounding  alluvial  sands.  Small  pebble 
inclusions  were  abundant  within  the  fill  in  ail  structures  in 
amounts  roughly  equivalent  to  the  natural  soils  surrounding  the 
features.  However,  an  important  factor  noted  during  excavation  of 
the  structure  fill  is  that  the  small  pebble  inclusions  were 
significantly  more  numerous  in  areas  near  the  side  wails  of  the 
pit  structures  than  in  the  central  areas  of  the  pit  structure 
basins.  Since  erosionai  processes  would  be  more  likely  to  deposit 
such  small  pebbles  around  the  side  walls  within  abandoned  pit 
structures,  such  evidence  further  validates  their  cultural  origin. 

In  an  attempt  to  further  document  the  characteristics  of  the 
pit  structures,  bulk  density  analyses  were  done  on  soil  samples 
from  inside  and  outside  the  structures.  'e  procedure  involves 
the  collection  of  equal  volume  samples  of  soil  from  the  areas  to 
be  compared.  The  samples  are  then  oven  dried  at  11U°  C.  for  24 
hours  and  weighed  in  order  to  calculate  the  density. 
Unfortunately  the  results  of  the  bulk  density  analysis  are 
inconclusive.  We  would  expecc  the  samples  from  the  slightly  less 
compact  feature  fill  to  have  lower  densities  but  this  result  is 
not  always  the  case.  The  cause(s)  of  the  inconsistent  results  arc 
unclear  but  small  sample  sizes  and  similarity  of  feature  till  and 
ttie  surrounding  parent  material  are  likely  contributing  factors. 
The  proveniences  of  the  samples  analyzed  and  the  test  results  are 
listed  in  Appendix  1 c. 

In  the  trench  profiles,  artifacts  and  small  lenses  of 
charcoal  were  noted  with  the  fill  of  Features  29,  59,  and  55. 
Although  exterior  post  sockets  were  seldom  located  in  profile, 
interior  post  sockets  were  clearly  seen  as  areas  of  compact  sand 
extending  into  the  caliche  horizon. 
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The  superposition  of  pit  structures  was  noted  by  observing 
the  floors  of  the  features;  the  floor  of  an  earlier  structure 
curves  upwards  to,  and  is  truncated  by,  the  floor  of  the  upper 
structure.  Within  the  fill,  however,  the  boundaries  between  two 
structures  were  indistinct  and  had  to  be  determined  by  trowel 
point  cutting.  The  relative  temporal  placement  of  two 
superimposed  pit  structures  was  further  aided  by  the 
identification  of  a  later  structure's  post  sockets  wichin  the  fill 
of  an  earlier  structure. 


Floors  and  Side  Walls. 

No  formal  plastered  or  use-compacted  floors  were  found  among 
the  Site  j7  pit  structures.  The  floors  were  simply  the  compact 
pebbly  sand  or  caliche  horizon  into  which  the  structures  had  been 
excavated.  The  floors  were  uneven,  usually  sloping  towards  the 
center  of  the  structures,  and  some  were  disturbed  by  bioturbation. 
Those  structures  having  as  their  floor  the  caliche  horizon  were 
extremely  rough  due  to  the  numerous  caliche  nodules  in  the  soil. 

No  formal  hearths  were  encountered  on  the  floors.  However, 
Features  29  and  15  had  small  1U-20  cm  in  diameter  "fire  areas"  of 
carbonaceous  soil  and  charcoal.  These  deposits  were  2  to  5  cm 
tnick  and  were  situated  in  compact  sand  2-1  cm  above  slight 
depressions  in  the  caliche  floors.  The  "fire  area"  of  Feature  15 
was  located  in  front  of  the  entrance  (Figure  25;. 

Arguments  that  formal  hearths  present  in  other  pit 
structures  were  removed  by  the  backhoe  test  trenching  operations 
of  Phase  II  can  be  ruled  out,  as  such  trenching  operations  were 
closely  monitored  and  no  charcoal  or  fire-cracked  rock  was 
observed  during  the  trenching  or  in  any  backdirt  piles.  On  the 
other  hand,  it  could  be  argued  that  other  "fire  areas"  were 
present  in  the  pit  structures  and  that  these  were  removed  hy  the 
backhoe  and  the  small  samples  of  charcoal  wenc  unnoticed. 

As  with  the  floors,  no  plastered  side  walls  were  present  in 
any  structure.  The  Site  1/  pit  structures  had  wails  consisting  of 
the  natural  compact  pebbly  sand  and  caliche-bearing  soils  of  the 
site. 

Artifacts  and  fire-cracked  rocks  were  present  on  the  floors 
of  five  structures.  Two  flakes  were  found  on  the  floor  of  Feature 
29  nu^r  the  "fire  area".  Feature  15  had  fire-cracked  rock  on  the 
floor,  and  Feature  19  had  a  number  of  large  fire-cracked  rocks,  an 
anvil,  and  a  flake  on  the  floor  (Figure  2b;.  A  pebble  tool  was 
found  on  the  floor  of  Feature  41).  Feature  55  had  fire-cracked 
rocks  and  five  flakes  on  its  floor  (Figure  JU).  None  of  the  fire- 
cracked  rock  present  on  the  floor  of  these  structures  was 
articulated  or  associated  with  any  form  of  hearth. 
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exterior  post  sockets.  The  cultural  origin  of  these  post  sockets 
has  been  established  by  a  number  of  factors  which  wiLl  be 
discussed  below,  although  as  noted  previously  in  this  section, 
only  a  50-7  5/6  accuracy  can  be  claimed  for  the  location  and 
arrangement  of  the  exterior  post  sockets. 

Eight  of  the  excavated  pit  structures  have  from  one  to  four 
interior  post  holes  present  in  their  floors.  No  standard 
arrangement  is  apparent,  although  they  are  generally  situated  more 
often  nearer  the  side  walls  than  the  central  regions  of  the 
structure  floors.  The  post  holes  generally  penetrate  into  the 
caliche  zone  to  an  average  depth  of  10-15  cm,  and  average  10-15  cm 
in  diameter.  These  dimensions  could  be  clearly  delineated  as  all 
interior  post  tides  were  excavated  into  the  carbonate  horizon. 

Rodent  burrows  were  also  present  in  some  floors.  The  post 
holes  were  easily  differentiated  from  the  rodent  burrows  through 
an  examination  of  the  fills  and  depths  of  these  two  features. 
Rodent  burrows  had  a  dark  "mealy"  fill  composed  of  soft  silty  soil 
and  a  high  percentage  of  very  small,  white  pieces  of  caliche, 
while  post  hole  fill  was  a  homogeneous  deposit  of  slightly  compact 
aeolian  sand.  Furthermore,  the  bottom  of  the  post  sockets  could 
be  clearly  viewed  in  the  hard  caliche  horizon  while  rodent  burrows 
extended  well  into  the  caliche. 


Exterior  post  sockets  were  found  surrounding  all  of  the  pit 
structures  at  Site  57.  The  number  of  sockets  for  each  feature  is 
variable,  ranging  from  11  to  55.  This  variation  is  primarily  due 
to  two  factors:  the  wide  range  of  sizes  characterizing  the 
structures  and  the  difficulties  in  locating  and  defining  sockets 
in  the  sandy  soils  of  Site  57. 

Exterior  post  sockets  are  small  pits,  tapering  slightly  to 
their  bottoms,  and  excavated  into  the  compact  pebbly  sand  to  an 
average  depth  of  12  cm  and  averaging  d-15  cm  diameter.  Many 
sockets  had  fire-cracked  rock  or  exhausted  cores  in  their  side 
walls,  functioning  as  shims  for  the  posts.  Post  sockets  were  also 
located  around  "entrances"  when  present. 

Evidence  for  the  type  of  materials  utilized  in  construction 
of  the  pit  structure  roofs  at  Site  57  is  entirely  lacking. 
Numerous  examples  of  roofing  clay  have  been  found  at  other  sites 
in  the  Keystone  area.  At  Keystone  Site  55,  U'Laughl'n  ( lysU: 140- 
la  4  l  recovered  fire-hardened  roofing  clay  from  a  number  ot 
contexts  and  houses.  A  small  piece  of  clay  daub  and  burned  adobe 
plaster  was  also  found  at  Keystone  Site  52  (Fields  and  Girard, 
14S2: 1257.  Untortunately ,  at  Site  57  no  roofing  clay  or  wood  was 
recovered  from  ttie  fill,  floor,  or  post  sockets  of  any  pit 
structures. 
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Descriptions  of  the  25  pit  features  investigated  at  Site  37 
are  given  below.  Those  pit  structures  which  were  completely  or 
partially  excavated  are  treated  in  more  detail  than  those  which 
were  only  defined  at  the  surface.  Descriptions  of  two 
problematical  features,  43  and  53,  will  be  reserved  for  the  end 
of  this  discussion. 


Feature  29 

Feature  29  is  located  at  the  north  end  of  Trench  12  at  the 
coordinates  1/N29W.  A  4  by  4  meter  judgemental  unit  was 
established  around  the  structure,  and  thus  an  idea  of  the 
extramural  artifact  distribution  is  available  for  this  pit 
struc  ture . 

In  the  trench  profile,  Feature  29  was  observed  as  a  basin¬ 
shaped  pit  with  steep  sides  excavated  through  compact  pebbly  sand 
and  into  the  carbonate  horizon  (Figure  24j.  Root  and  rodent 
disturbances  nad  mottled  the  soil  on  the  northwest  edge  of  the 
structure.  Within  the  structure  was  a  homogenous  fill  of  slightly 
discolored  and  compact  aeolian  sand.  A  small  sample  of  charcoal 
was  present  at  the  interface  of  the  structure  fill  and  the  caliche 
horizon  in  the  west  profile.  Clearing  and  excavation  revealed  a 
circular  pit  structure  measuring  2.35  m  N/S  and  2.70  m  E/W,  with  a 
maximum  depth  of  0.4U  m.  An  entrance  is  located  to  the  east 
(Figure  24;. 

No  use-compacted  floor  was  present  in  the  structure,  the 
floor  simply  being  the  caliche  substrait.  This  generally 
undulating  and  rough  floor  had  an  upwards  slope  of  1U-2U  cm 
towards  the  eastern  side  wall.  Two  "fire  areas"  were  located  on 
the  northeastern  and  northwestern  sides  of  the  structure  floor, 
measuring  4  cm  and  4U  cm  diameter,  respectively.  These  fire 
areas"  were  dark  areas  of  caroonaceous  soil  and  charcoal  situated 
2-3  cm  above  the  caliche.  A  very  slight  depression  was  noted  in 
the  calicne  under  the  northeastern  "fire  area".  Eight  substantial 
C-14  samples  were  retrieved  from  these  areas. 

Four  interior  post  holes  averaging  2U  cm  diameter  were  found 
to  be  excavated  through  the  floor  and  into  the  caliche  to  a  depth 
ot  id  cm.  Thircy-three  exterior  post  sockets  circumscribe  the 
structure  and  the  entrance.  The  average  diameter  for  these  post 
sockets  is  15  cm  and  the  average  depth  is  15  cm.  No  artifacts  or 
other  cultural  materials  were  found  within  any  ot  the  post 
soc  ke  ts . 

The  post  socket  arrangement  for  Feature  29  was  verified  by 
removing  the  compact  pebbly  sand  and  examining  the  caliche 
horizon,  where  depressions  in  the  caliche  corresponded  to  the  loci 
of  post  sockets  as  originally  determined  on  the  surface. 
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A  High  number  ot  artifacts  were  recovered  during  the 
excavation  ot  the  surrounding  judgemental  unit  and  fill  of  the 
structure.  Of  interest  is  the  high  number  of  cores  and  scrapers 
found  in  both  excavation  units.  Within  the  fill,  artifacts  were 
restricted  mainly  to  the  upper  20  cm,  although  two  small  flakes 
were  also  found  on  the  floor  of  the  feature  near  the  "fire  areas". 
A  quartzice  projectile  point  base  was  recovered  from  the 
judgemental  unit. 


Feature  3b 

Feature  lb  is  located  in  the  center  of  Trench  8  at  the 
coordinates  31N33.5W.  Depth  of  the  feature  in  profile  is  35  cm, 
with  the  floor  of  the  structure  extending  20  cm  into  the  caliche 
horizon  (Figure  25). 

The  northern  half  of  the  structure  was  excavated;  the 
southern  half  only  cleared  and  defined  on  the  surface.  It  is  a 
steep-sided,  basin-shaped  pit  structure  with  dimensions  of  2.30  m 
N/S  and  2.00  m  E/W.  An  entrance  is  located  to  the  northeast. 

The  pit  structure  fill  is  a  homogenous  deposit  of  slightly 
compacted  aeolian  sand,  noticeably  darker  than  the  surrounding 
soils  (after  drying).  Excavation  of  half  of  this  fill  revealed 
the  structure  floor  to  be  the  caliche  horizon.  No  use-compacted 
floor  is  present,  and  the  caliche  floor  is  uneven  and  slopes 
upwards  towards  the  northwest  pit  wall.  In  the  floor  near  the 
entrance  is  a  5  cm  deep  depression  in  the  caliche.  This  shallow 
pit  has  an  interior  fill  of  discolored  carbonaceous  soil  and 
charcoal,  but  no  fire-cracked  rock  was  present. 

No  interior  post  holes  are  located  in  the  excavated  northern 
half  ot  the  pit  structure.  Fourteen  probable  post  sockets 
surround  the  structure,  although  an  unusually  soft  soil  matrix 
around  the  feature  made  a  certain  location  of  these  sockets 
questionable.  One  post  socket  had  a  fire-cracked  rock  shim 
(Figure  25).  Few  artifacts  were  recovered  from  within  the  fill. 
One  large  limestone  cobble  was  found  on  the  floor  of  the  structure 
in  an  upright  position. 

Feature  38  (unexcavated) 

Feature  38  is  located  in  the  center  of  Trench  9  at  the 
coordinates  24N50W.  Only  half  of  the  structure  was  outlined  at 
the  surface.  Dimensions  are  estimated  at  1.40  m  N  8  and  1.70  m 
E/W.  Depth  of  the  fill  in  profile  is  30  cm,  and  the  fill  did  not 
extend  into  the  caliche  horizon. 

No  entrance  was  detected  in  the  halt  of  the  structure  which 
was  cleared.  Eleven  exterior  post  sockets  were  located.  They 
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average  15  cm  diameter  and  12  cm  in  depth, 


Feature  J9 

Feature  19  is  located  in  the  south  end  of  Trench  9  at  the 
coordinates  20N52W.  This  is  an  unusual  structure  in  that  two 
periods  of  occupation  or  construction  may  be  represented  for  there 
are  two  structure  boundaries  evident  at  the  surface  (Figure  26). 
Post  sockets  indicated  by  cross  hatching  are  those  which  fail 
outside  the  later  and  deeper  floor  but  within  the  previously 
existing  structure.  Also  important  is  the  presence  of  a  possible 
prepared  floor  in  this  structure.  Artifacts  were  recorded  on  a 
pebbly  sand  surface  overlying  an  irregular  pit  bottom  (Figure  2b, 
profile  B-B'). 

The  eascern  third  ot  the  feature  was  removed  by  Trench  9. 
In  profile.  Feature  J9  is  a  deep  pit  structure  excavated  into 
compact  pebbly  sand  and  the  caliche  horizon  to  a  depth  of  57  cm. 
Two  strata  could  be  discerned  within  the  feature  fill.  The  upper 
45  cm  is  a  homogeneous  deposit  of  slightly  compact  sand  with  a 
flat  base.  Two  artifacts  were  present  in  profile  at  this  base. 
Below  this  deposit  is  a  12  cm  deep,  basin-shaped  strata  of  lighter 
and  more  compact  sand. 

Excavation  of  the  structure  fill  revealed  evidence  of  two 
construction  episodes.  An  interior  pit  had  been  excavated  into 
the  caliche  horizon.  This  pit  followed  the  profile  outlines  of 
the  structure  and  measures  1.50  m  N/ S.  The  original  eastern 
extent  of  the  feature  was  removed  by  the  trench,  and  the 
measurement  from  the  trench  to  the  west  pit  structure  wall  is  1.20 
m.  Above  the  structure  walls  to  the  west  is  a  caliche  "bench", 
the  floor  of  a  previous  structure,  into  which  five  post  sockets 
had  been  excavated.  These  post  sockets  measured  15  cm  in  diameter 
and  8  cm  deep.  A  small  flake  was  also  found  on  this  "bench". 

Following  the  outline  of  the  caliche  "bench"  around  the 
perimeter  of  the  inner  pit  structure  led  to  the  identification  of 
the  earlier  structure.  This  pit  structure  measured  approximately 
1.50  m  N/S  and  1.65  m  E/W.  An  entrance  is  located  to  the  north. 
Twenty-five  exterior  post  sockets,  one  ot  which  contained  a  rock 
shim,  surround  the  structure.  The  sockets  average  15  cm  in 
diameter  and  10  cm  deep. 

The  floor  of  the  inner  pit  structure  is  a  compact  deposit  ot 
lightly  colored  sand,  very  even,  and  with  no  interior  post  holes. 
A  large  rodent  burrow  was  present  at  the  southern  edge  ot  the 
tloor.  A  number  of  cultural  materials  were  recovered  from  the 
tloor,  including  six  large  fire-cracked  rocks  and  a  small  chert 
flaxe  (seen  in  profile).  The  fire-cracked  rocks  were  not  arranged 
in  such  a  way  to  suggest  a  formal  hearth,  but  they  provide  the 
most  substantial  evidence  for  an  interior  feature  of  any  of  the 
Of  special  note  is  a  large  dolomite  anvil  which  was 
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observed  in  profile  and  was  situated  on  the  compact  sand  floor 
(.Figure  Zb,  protile  B-B1).  A  number  of  flakes  and  a  heavily 
patinaied,  c o r ne r- no t c hed  chert  projectile  point  were  recovered 
from  the  fill.  Feature  jy  is  important  tor  it  appears  to  be  the 
only  example  of  a  use-compacted  floor  among  all  of  the  structures 
at  Site  J 7. 


Feature  40 

Feature  4o  was  detected  in  the  southern  terminus  of  Trench 
JO  at  the  coordinates  iyN60W,  where  the  trench  profile  showed  a 
basin-shaped  pic  with  a  dark  fill  cut  J5  cm  into  the  compact 
pebbly  sand  horizon.  Excavation  revealed  Feature  40  to  be  an 
oval-shaped  pit  structure  measuring  2.00  m  N/S  and  Z.bJ  m  E/ W  with 
an  entrance  to  the  north  (Figure  27). 

The  tloor  of  the  structure  is  compact  sand  with  no  use- 
compacted  surface  noted.  No  formal  hearth  was  found  on  the  floor, 
nor  were  any  charcoal  samples.  However,  two  small  samples  of 
charcoal  were  recovered  from  within  the  fill  ca.  10  cm  above  the 
tloor.  One  small  flake  was  found  on  the  floor  near  the  northeast 
pit  wail. 

Two  interior  post  holes  were  found  in  the  northeastern  area 
of  the  structure  floor.  A  third  circular  area  in  the  floor  was 
found  to  be  a  rodent  burrow.  Twenty-five  exterior  post  sockets 
were  identified,  averaging  IB  cm  diameter  and  depth.  Two  of  the 
sockers  had  fire-cracked  rock  and  exhausted  core  shims. 


Feature  41 

Feature  41  is  located  in  the  southern  extent  of  Trench  JO. 
in  profile  it  is  a  40  cm  deep  basin-shaped  pit  excavated  into 
compact  pebbly  sand.  Only  half  of  this  feature  was  excavated. 

Excavation  revealed  an  oval-shaped  pit  structure  measuring 
2. J  meters  N/S  and  2./  meters  E/W.  Entrance  is  to  the  north.  The 
floor  of  the  structure  is  compact  pebbly  sand.  One  interior  post 
hole  and  24  exterior  post  sockets  were  found.  Their  measurements 
are  ij  cm  average  diameter  and  iO  cm  average  depth. 


Fi'.ilure  -4  2 

Feaiure  a2  is  an  oval-shaped  pit  structure  located  in  the 
north  ot  Trench  JO  at  the  coordinates  ZVNbOW.  No  excavation  was 
u ad e i  t a k e n .  A  h  i  g h  incidence  of  rodent  burrows  and  root 
disturbance  made  an  assessment  of  the  dimensions  of  this  feature 
dittiouit,  and  thus  the  size  is  estimated  at  1.4J  m  N/S  and  Z.bO  m 
E/W.  No  entrance  was  located.  In  profile,  the  structure  is  a 
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basin  extending  10-40  cm  deep  through  the  compact  pebbly  sand  and 
caliche  horizons.  Seventeen  exterior  post  sockets  were 
determined,  averaging  10  cm  in  diameter  and  10  cm  in  deptn. 

Feature  40 

Tnis  pit  structure  is  located  in  the  north  of  Trench  y  at 
the  coordinates  11N50W.  Its  function  as  a  residential  structure  is 
highly  questionable  and  it  wili  be  discussed  at  the  end  of  this 
section. 


Feature  4b 


Feature  4b  was  bisected  by  the  western  end  of  Trench  02,  and 
is  located  at  the  coordinates  23N14.8W.  As  observed  in  the  trench 
profile,  it  is  a  basin-shaped  pit  structure  constructed  00  cm  deep 
through  compact  pebbly  sand  to  the  interface  of  the  underlying 
caiiche  horizon  (Figure  28). 


The  southern  half  of  the  structure  fill  was  excavated, 
revealing  that  the  floor  was  the  interface  between  the  compact 
sand  and  caliche  horizons  and  that  the  caliche  protruded  slightly 
in  the  center.  No  use-compacted  surface  was  noted,  nor  were  there 
any  interior  post  holes.  Two  fire-cracked  rock  cobbles  were 
embedded  in  the  pit  side  walls,  and  a  number  of  other  fire-cracked 
rocks  were  present  on  the  floor  near  the  western  side  wall.  Also 
found  on  the  floor  were  a  battered  limestone  cobble  and  a  small 
cobble  tool. 


On  the  surface,  Feature  4b  is  an  oval  structure,  slightly 
truncated  at  its  eastern  edge,  and  measuring  2.4  m  N/S  and  1.40  m 
E/W.  An  entrance  is  located  to  the  north.  Twenty-five  exterior 
post  sockets  are  arranged  around  the  structure  perimeter, 
averaging  lb  cm  in  diameter  and  12  cm  in  depth.  Four  of  the 
sockets  had  fire-cracked  rock  shims.  Compared  to  other 
structures,  a  large  number  of  artifacts  were  recovered  from  within 
the  fill,  primarily  from  the  upper  20  cm. 


Feature  4y 


Feature  4y  is  located  in  the  northern  terminus  of  Trench  1. J 
at  the  coordinates  26N20W.  A  large  mesquite  bush  was  present  near 
the  northern  edge  of  the  structure,  with  the  result  that  the 
entire  surface  has  been  root-disturbed  and  definition  of  the 
structure  boundaries  was  difficult.  No  excavation  was  undertaken 
on  this  feature. 


The  best  assessment  possibie  of  the  structure  boundaries 
gives  a  measurement  of  l.dO  m  N/S  and  2.10  m  E/W.  Depth  of  the 
feature  in  profiie  is  20  cm,  and  the  pit  did  not  extend  into  the 
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caliche  horizon.  Twenty-three  possible  sockets  are  arranged 
around  the  pit  structure. 

Features  bu  and  51 

These  two  pit  structures  are  located  in  the  central  area  of 
Trench  31  at  the  coordinates  20N20W.  Examination  of  the  trench 
profiles  and  trowel  point  cutting  determined  that  Feature  50  was  a 
later  construction  which  had  been  superimposed  on  the  earlier 
Feature  51  (Figure  2y).  in  the  west  profile,  Feature  50  was 
observed  as  a  basin-shaped  pit  with  gently  sloping  sides  which  had 
been  cut  40  cm  into  the  compact  pebbly  sand  horizon.  Feature  bl 
was  situated  at  a  slightly  higher  level,  and  was  20  cm  deep.  In 
the  east  profile,  the  two  pit  structures  were  separated  by  a  30 
centimeter  deposit  of  compact  pebbly  sand.  Also  observed  in  the 
east  profile  was  a  post  hole  in  the  floor  of  Feature  50. 

Excavation  of  the  western  half  of  the  two  structures  found 
gently  sloping  floors  of  compact  pebbly  sand  in  both  structures. 
No  caliche  or  use-compacted  surface  was  noted.  One  interior  post 
hole  was  present  in  the  floor  remnant  of  each  structure,  but  no 
artifacts  or  "fire  areas"  were  located.  Artifacts  were  also 
absent  in  the  fill  of  both  structures. 

On  the  eastern  side  of  Trench  33,  the  two  pit  structures 
were  outlined  at  the  surface.  Unfortunately,  Feature  50  had  been 
partially  removed  on  this  side  by  the  previous  excavation  of  a 
judgemental  unit,  and  its  dimensions  are  questionable.  Feature  50 
measures  2.20  m  N/ S  and  an  estimated  l.yb  m  E/W.  Feature  51 
measures  1.70  m  N/S  and  2.0  ra  E/W.  Both  structures  are  circular 
in  shape  and  have  entrances  leading  to  the  north. 

Eighteen  post  sockets  were  arranged  around  Feature  50,  of 
which  two  were  found  to  be  intrusive  into  the  fill  of  Feature  51. 
Eleven  post  sockets  surrounded  Feature  51  (the  open  circles  at  the 
northwest  end  of  Feature  50  and  in  the  southwest  edge  of  Feature 
51,  Figure  2y;.  Average  diameters  and  depth  of  the  post  sockets 
are  13  cm  and  10  cm,  respectively. 

Features  52,  5y ,  and  63 

These  three  pit  structures  are  also  superimposed.  They  are 
located  in  the  north  of  Trench  37  at  the  coordinates  10N25W.  In 
tne  east  and  west  profiles  of  Trench  37,  Feature  52  was  observed 
as  a  basin-shaped  pit  with  sloping  sides  cut  50  cm  into  compact 
peboiy  sand  and  caliche  (Figure  30;.  To  the  north  and  south  of 
tnis  feature  are  two  other  pit  structures,  Features  5y  and  63. 
Trowel  probing  aiul  the  presence  of  Feature  52  post  sockets  in  the 
fill  of  tne  other  two  structures  indicate  that  Feature  52  had  been 
constructed  over  Features  by  and  b3  at  a  later  time  (Figure  30;. 
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Feature  S2  was  completely  excavated,  revealing  a  circular 
pit  structure  measuring  1.80  m  N/S  and  2.20  m  E/W.  No  entrance 
was  detected.  The  floor  of  the  structure  is  the  caliche  horizon 
and  has  a  slight  slope  towards  the  center.  No  use-compacted 
surface  is  present,  and  no  artifacts  were  recovered  from  the 
floor.  Two  interior  post  holes  are  located  close  together  on  the 
floor  and  measure  11  cm  in  diameter  and  11  cm  in  depth. 

Around  the  structure  perimeter  are  15  post  sockets  averaging 
12  cm  in  diameter  and  1U  cm  deep.  Four  of  the  northern  sockets 
and  four  of  the  southern  are  intrusive  into  the  fill  of  Features 
by  and  63.  The  easternmost  socket  contained  a  fire-cracked  rock 
shim.  Three  of  the  eastern  post  sockets  cut  through  an  unusual 
surface  consisting  of  a  thin  "platey"  layer  of  dark  gray 
compacted  soil  possibly  composed  of  clay  and  ash.  The  compacted 
soil  appears  to  be  the  result  of  off-road  vehicle  traffic  since  it 
occurs  only  beneath  the  major  trail  cutting  through  the  site  (see 
Figure  b). 

Features  59  and  61  were  partially  excavated  on  the  west  side 
of  Trench  37  and  cleared  on  the  east  side.  Both  structures  had 
been  disturbed  by  the  trench  and  the  superposition  of  Feature  52. 
Features  59  and  63  have  east/ west  dimensions  of  1.90  m  and  2.15  m 
respectively.  The  north/ south  dimensions  can  only  be  estimated 
since  the  construction  of  Feature  52  had  removed  substantial 
portions  of  each  structure.  Probable  north/ south  dimensions  are 
1.5  m  and  1.4  m  respectively.  No  entrance  was  detected  for  either 
pit  structure. 

Caliche  horizon  floors  are  present  in  both  structures  at  a 
depth  of  40  cm  for  Feature  59  and  35  cm  for  Feature  63.  No  use- 
compacted  surface  or  artifacts  are  present,  but  one  post  hole 
extends  chrough  the  floor  remnant  of  each  structure.  The  interior 
post  hole  for  Feature  59  measures  10  cm  in  diameter  and  10  cm  in 
depth  and  the  Feature  63  post  hole  measures  15  cm  by  10  cm. 

Nine  exterior  sockets  were  located  for  Feature  59  and  10  for 
Feature  63.  These  averaged  15  cm  in  diameter  and  18  cm  deep.  Two 
of  the  Feature  63  post  sockets  penetrated  the  compacted  platey 
surface  described  above. 


Feature  53 

This  feature  is  located  south  of  Trench  37  at  the 
coordinates  3N24W.  As  with  Feature  43,  this  is  questionable  as  a 
residential  structure  and  will  be  discussed  at  the  end  of  this 
section. 


Feature  54 

The  feature  is  located  in  the  west  of  Trench  3b  at  the 
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coordinates  5N43W.  The  northern  half  of  this  structure  was 
excavated  and  the  southern  hait  oniy  cleared  and  defined  at  the 
surface.  This  revealed  an  oval-shaped  pit  measuring  J.2U  m  N/S 
and  2.30  m  E/ W.  A  possible  entrance  is  located  to  the  southeast, 
although  confidence  in  its  determination  is  very  low. 

The  floor  of  the  structure  is  the  caliche  horizon,  30  cm 
betow  the  surface  and  is  not  use  compacted.  it  was  uneven, 
sloping  upwards  towards  the  pit  structure  walls  and  had  a  number 
of  depressions  resulting  from  bio t ur ba t ion.  No  interior  post 
holes  were  detected  but  23  exterior  post  sockets  are  arranged 
around  the  perimeter.  They  average  12  cm  in  diameter  and  13  cm  in 
depth,  and  one  contained  a  fire-cracked  rock  shim.  No  artifacts 
were  recovered  from  the  structure  floor,  although  a  high 
percentage  of  cores  were  found  around  the  structure  perimeter. 


Feature  33 

Feature  33  is  a  pit  structure  partially  bisected  by  the 
western  terminus  of  Trench  3b  at  the  coordinates  6N47W.  It  is  of 
interest  in  that  two  distinct  fill  strata  were  identified  within 
the  pit  (Figure  31). 

These  two  strata  were  not  evident  in  the  preliminary 
examination  of  the  trench  profiles  but  were  first  detected  during 
the  outlining  of  the  pit  structure  boundaries  at  the  surface.  Two 
oval-shaped  boundaries  were  noted,  one  located  inside  the  other. 
The  outside  boundary  represented  the  actual  shape  of  the  structure 
and  was  defined  by  a  shallow  1-4  cm  trowel  point  cutting.  When 
the  trowel  was  cut  deeper  into  the  fill,  a  smaller  diameter 
outline  was  defined  5  to  10  cm  back  from  the  outside  boundary. 

The  trench  profile  was  then  reexamined  and  the  two  strata 
were  delineated.  It  was  decided  to  excavate  the  southern  half  of 
the  structure,  thus  leaving  an  inside  profile  of  the  pit  structure 
fill  following  an  axis  along  the  north  trench  wall  and  center  of 
the  structure  (See  Figure  3i>.  A  detailed  discussion  of  this 
profile  and  the  two  fill  strata  are  provided  below. 

Tiie  upper  stratum  was  designated  as  Fill  A  and  the  lower 
stratum  as  Fill  B.  Fill  A  was  an  unconsolidated  deposit  of  pale 
brown  (1UYR  6/3J  sand  with  a  slight  moisture  retention.  No 
textural  differences  were  noted  between  this  fill  and  Fill  B.  The 
profile  also  showed  Fill  A  to  be  shallow  in  the  western  edge  of 
the  structure,  becoming  up  to  2U  cm  deep  in  the  center  and  at  the 
eastern  edge. 

Fiil  B  was  a  dry,  compact  deposit  of  light  gray  (.10YR  7/2) 
sand.  Two  areas  of  rodent  disturbance  were  present  and  had 
deposited  small  amounts  of  FilL  A  soiL  into  Fill  B.  Fiil  B  had  a 
uniform  depth  of  10  cm., 
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Figure  31.  Plan  and  profile  views  of  Feature  53,  Site  37.  The  spots 

labeled  p.l,  refer  to  the  point  locations  of  artifacts  mapped 
in  situ  on  the  floor. 
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As  observed  in  the  trench  profiles,  Feature  55  was  cut  into 
compact  pebbly  sand  with  the  floor  of  the  structure  situated  5-6 
cm  above  tne  caliche  horizon.  The  boundary  between  the  pit 
structure  Fill  B  and  the  compact  pebbly  sand  horizon,  although 
slight,  was  nevertheless  definable  by  close  observation  and  trowel 
point  cutting.  Fill  B  was  slightly  darker  and  much  more  compact. 

During  excavation  of  the  structure,  a  relatively  large  and 
varied  amount  of  cultural  material  was  recovered  from  Fill  A. 
Approximately  9  kg  of  limestone  and  rhyolite  fire-cracked  rock  was 
found  loose  in  the  fill,  along  with  51  artifacts  including  47 
flakes,  three  cores,  and  a  split  cobble.  The  interface  between 
Fills  A  and  B  was  defined  through  observation  of  color  and 
compaction  differences.  At  this  interface,  a  hammerstone,  an 
exhausted  core,  and  a  small  charcoal  sample  were  collected. 

Fill  B  was  scraped  slowly  in  order  to  locate  and  provenience 
any  artifacts  present  on  the  floor.  At  some  areas  in  the  southern 
half  of  the  pit  caliche  protruded  to  the  surface;  otnerwise,  the 
floor  was  compact  pebbly  sand.  Roots  were  observed  to  follow  the 
contours  of  the  floor  and  small  pebble  inclusions  were 
significantly  more  numerous  in  areas  near  the  pit  walls  than  in 
the  central  regions. 

These  observations  indicate  two  distinct  or  depositionai 
periods  for  the  in-filling  of  Feature  55  and  may  provide  some 
insight  into  the  nature  of  the  post-abandonment  depositionai 
processes  which  affected  the  pit  structures  at  Site  57.  The  shape 
and  contour  of  Fill  A  corresponds  to  blow  sand  deposition  patterns 
observed  at  Site  57  during  the  windy  spring  months  during  which 
excavations  were  in  progress.  The  high  percentage  of  small  pebble 
inclusions  near  the  wails  of  the  pit  structure  with  a  much  lower 
occurrence  in  the  central  regions  may  indicate  erosionai  processes 
which  deposited  sand  and  pebbles  into  the  structure  from  the 
surrounding  soils  above. 


Fill  B  is  a  natural  redeposition  or  sands  and  small  pebbles. 
The  high  number  of  artifacts  recovered  from  Fill  A  probably 
reflects  later  activities  occurring  near  the  structure  and/or 
reworking  of  some  of  the  soils  and  cultural  materials  in  the  upper 
part  of  the  stratigraphic  sequence.  It  should  be  noted  that 
during  the  sandstorms  of  the  spring  months  at  Site  57,  up  to  20  cm 
of  aeoLian  sand  were  deposited  in  excavated  pit  structures  which 
were  left  uncovered  overnight.  it  can  thus  be  argued  that  an 
abandoned  pit  structure  at  Site  5/  could  be  completely  covered 
within  a  very  short  period  after  abandonment. 


As  revealed  by  the  completed  excavation,  Feature  55  is  an 
oval-shaped  pit  structure  measuring  2.25  m  N/ S  and  1.70  m  E/ W  and 
50  cm  deep.  An  entrance  is  present  leading  to  the  northeast. 
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The  floor  is  compact  pebbly  sand  with  the  caliche  horizon 
protruding  in  some  areas.  Five  tlak.es,  a  fire-cracked  rock  spall, 
and  a  cluster  of  three  small  limestone  rocks  were  present  on  the 
floor  in  the  southern  half  of  the  structure.  Two  interior  post 
holes  were  detected.  They  measure  15  cm  in  diameter  and  extend  12 
to  14  cm  into  the  caliche  horizon. 

Around  the  pit  perimeter  were  1/  post  sockets  averaging  Id 
cm  in  diameter  and  15  cm  in  depth.  Two  sockets  had  fire-cracked 
rock  shims  and  a  third  had  a  shim  of  an  exhausted  chert  core. 


Feature  5b 

This  feature  is  located  in  the  north  of  Trench  54  at  the 
coordinates  14N4(JW.  In  both  the  east  and  west  profiles  it  was 
observed  as  a  basin-shaped  pit  with  gently  sloping  sides  dug  into 
the  compact  pebbly  sand  horizon  to  a  depth  of  JO  cm.  Feature  5b 
was  cleared  and  defined  only  at  the  surface.  It  is  a  circular  pit 
structure  measuring  2.U  m  N/S  and  5.0  m  E/ W  with  an  entrance 
located  to  the  east.  Twenty  exterior  post  sockets  surround  the 
structure.  They  average  15  cm  in  diameter  and  12  cm  deep.  One 
socket  had  a  fire-cracked  rock  shim.  No  artifacts  were  found 
within  or  around  the  structure. 


Features  5 7  and  b2 

These  two  structures  are  located  in  the  north  of  Trench  54 
at  the  coordinates  16N40W.  Feature  57  was  superimposed  upon  the 
southern  edge  of  Feature  62.  In  the  trench  profiles,  Feature  57 
was  observed  as  a  basin-shaped  pit  structure  cut  55  cm  deep 
ttirough  compact  pebbly  sand  to  the  caliche  horizon.  Feature  62 
was  4(J  cm  deep  and  was  also  dug  into  the  caliche  horizon. 

Trowel  point  cutting  and  the  location  of  Feature  57  post 
sockets  in  the  fill  of  Feature  62  determined  that  Feature  52  was 
the  later  structure,  both  were  only  cleared  and  defined  at  the 
surface.  Measurements  are  1.65  by  2.0U  ra  for  Feature  57  and  1.60 
by  an  estimated  1.25  m  for  Feature  62.  Both  structures  were 
circular  and  neither  had  a  preserved  entryway. 

Eighteen  exterior  sockets  were  identified  for  Feature  52. 
They  averaged  15  cm  in  diameter  and  12  cm  in  depth  and  two  had 
fire-cracked  rock  shims.  The  northern  sockets  were  situated  in 
the  fill  of  Feature  62.  Feature  62  had  12  post  sockets  averaging 
15  cm  in  diameter  and  depth.  One  had  a  small  flake  within  its 
fill.  A  smalL  number  of  flakes  were  found  around  the  two 
structures.  Also,  Feature  62  had  a  rhyolite  core  and  a  flake 
within  the  fiil  noted  in  profile. 
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Feature  61 

Feature  61  is  located  in  the  north  of  Trench  y  at  the 
coordinates  55N50W.  In  profile,  this  structure  is  unusually 
shallow,  extending  into  the  compact  pebbly  sand  to  a  depth  of  only 
15  cm. 

Feature  61  was  cleared  and  defined  at  the  surface  only  on 
the  west  side  of  the  trench.  The  east  side  was  severely  root 
disturbed  by  a  large  creoso tebush.  Dimensions  ot  this  structure 
are  1.2  m  N/S  and  0.4  m  from  the  trench  to  the  western  pit 
boundary.  Five  possible  post  sockt  '  are  located  around  the 
western  pit  structure  perimeter. 

Confidence  in  the  interpretation  of  this  feature  as  a 
residential  pit  structure  or  cultural  feature  is  low.  The  shallow 
basin  noted  in  profile  may  be  the  result  of  bioturbation  or  some 
other  natural  process. 


Feature  64  and  65 


These  two  superimposed  pit  structures  were  located  in  the 
west  of  Trench  15  at  the  coordinates  10N20W.  The  northern  edges 
of  botti  structures  were  removed  by  Trench  15  and  thus  only 
appeared  in  the  south  profile  of  that  trench. 

In  profile,  Feature  64  is  a  basin-shaped  pit  structure  with 
sloping  sides  excavated  55  cm  through  compact  pebbly  sand  and  into 
the  caliche  horizon.  To  the  west  of  Feature  64  is  another  pit 
structure,  Feature  65,  which  is  truncated  at  its  eastern  edge  by 
Feature  b4.  Trowel  point  cutting  in  the  region  of  the  interface 
between  the  two  pits,  plus  the  location  of  Feature  64  post  sockets 
in  the  fill  of  Feature  65,  indicate  that  Feature  64  is  the  later 
structure.  A  large  limestone  cobble  was  noted  in  the  profiles  of 
both  pit  structures. 

Feature  64  was  cleared  and  outlined  at  the  surface.  The 
eastern  edge  of  the  structure  was  located  in  an  area  of  off-road 
vehicle  activity,  and  thus  the  definition  of  its  boundary  in  tnis 
region  is  questionable.  Dimensions  are  estimated  at  1.50  m  N/S 
and  1.70  m  L/W.  No  entrance  was  detected.  Fourteen  exterior 
sockets  were  located,  although  seven  are  questionable.  The  two 
westernmost  sockets  are  located  within  the  fni  ot  Feature  65. 
Average  dimensions  are  15  cm  in  diameter  and  10  cm  deep,  and  one 
had  a  fire-cracked  rock  shim. 

Feature  65  was  constructed  40  cm  into  the  compact  pebbly 
sand  and  caliche  horizons.  Outlining  at  the  surface  revealed  an 
oval-shaped  pit  structure  measuring  1.55  m  N/S  and  1.75  m  E/W. 
The  eastern  edge  of  the  feature  had  been  removed  by  tne  later 
super imposi tion  ot  Feature  64.  No  entrance  was  detected. 


Pose  socket  determinations  for  this  structure  are 
ques tionabie ,  as  the  surrounding  soil  had  been  severely  churned  by 
off-road  vehicle  activity.  Only  five  post  sockets  were  located. 
Besides  the  cobbles  noted  in  profile  and  the  fire-cracked  rock 
shim  in  a  Feature  64  post  socket,  no  other  cultural  materials  were 
found  during  the  examination  of  these  features. 


Feature  70 


Feature  70  was  discovered  through  the  use  of  a  front  end 
loader  during  the  final  mechanical  scraping  of  Site  07  at  the 
coordinates  iy.bN24.5W.  The  structure  was  initially  detected  as  a 
small  oval-shaped  depression  with  a  dark  fill  extending  into  the 
caliche  horizon.  Since  the  upper  deposits  ot  aeoiian  sand  and 
compact  pebbly  sand  had  been  removed  by  scraping,  this  small  oval 
represents  the  bottom  of  the  structure. 


Dimensions  of  the  structure  are  1.50  m  N/ S  and  1.05  m  E/W. 
Depth  of  the  remnant  pit  is  10  cm  below  the  compact  pebbly 
sand/caliche  horizon  interface.  One  artifact  was  recovered  from 
the  fill.  A  large  rodent  burrow  was  present  in  the  floor  ot  the 
structure,  but  no  interior  post  holes  were  located.  Fourteen 
exterior  post  sockets  were  arranged  around  the  pit  structure. 
They  were  observed  as  small,  2  -  4  cm  deep  depressions  in  the 
caliche . 


Problematical  features 


Features  4J  and  51  are  characterized  by  different  shapes  and 
sizes  than  other  pit  structures  at  Site  17,  and  are  believed  to  be 
nonresidential  due  to  tneir  small  and  deep  configuration.  Both 
are  deep,  straight-sided  circular  irregularities  extending  through 
the  compact  pebbly  sand  to  the  caliche  horizon.  Feature  41  is  15 
cm  deep  and  Feature  51  is  61  cm  in  deptn.  Measurements  for 
Feacures  4l  and  5l  are  ,9U  by  .95  m  and  l.U  by  .SO  m  respectively. 
A  number  of  soft  spots  (dubious  post  sockets!  were  detected  around 
the  perimeter  ot  each  feature.  Neither  feature  was  excavated 
because  of  their  questionable  cultural  origin,  and  their  function, 
it  any,  is  unknown.  It  is  possible  that  they  represent  storage 
facilities  like  those  recorded  along  Tularosa  Creek  near 
Hescaiero,  N.M  fDel  Bene  and  Rorax  1964,).  however,  while  the 
general  configuration  is  similar  to  those  at  Mescalero,  the  Site 
1/  reatures  lack  any  evidence  cultural  materials  in  their  fill. 


Functional  Interpretation  of  Pit  Structures 


A  discussion  of  the  functional  significance  of  the  Keystone 
17  structures  is  important  in  light  of  the  new  data  they  provide. 
It  is  also  critical  to  subsequent  evaluations  ot  site  structure 
later  in  this  study.  As  other  researchers  have  noted  (Marshall 


19/3;  Whalen  19/9;  Hard  1983),  pic  structure  morphology  in  the 
Jornada  area  is  quite  variable.  In  the  past,  the  observed 
variability  has  been  viewed  as  components  of  the  Mesilia  phase 
and/or  Dona  Ana  phase  (transitional  Pueblo,).  The  structures  at 
Site  1/  contrtDute  further  to  the  variability  among  Jornada  pit 
structures,  but  this  fact  is  ail  the  more  interesting  because  the 
site  dates  well  within  the  local  Pueblo  period  (Chapter  11,). 

As  discussed  in  Chapter  3,  it  is  assumed  that  some  aspects  of 
site  structure  will  be  reflected  in  the  nature,  density  and 
distribution  ot  cultural  remains  within  a  site.  Some  aspects  of 
wichin-site  characteristics  will  be  due  strictly  to  functional 
differences  in  the  tasks  carried  out  in  relation  to  other  sites. 
Additional  patterning  can  be  expected  to  retlect  the  way  in  which 
the  functional  tasks  were  carried  out,  such  as  the  relative  length 
ot  occupation  at  a  given  site.  The  type,  quantity  and  diversity 
of  features  on  a  site  can  be  expected  to  be  directly  related  to 
the  length  ot  occupation  (Chapter  J,  Hypothesis  t>).  In  order  to 
assess  the  meaning  of  the  Site  37  pit  structures  it  is  useful  to 
first  summarize  their  characteristics.  They  are  then  compared 
with  a  variety  of  structures  reported  elsewhere  in  the  Jornada 
region.  Finally,  the  behavioral  implications  of  the  Site  3/ 
structures  are  explored  in  light  of  existing  interpretations  of 
structures  previously  identified  at  those  other  sites. 

Characteristics  of  Keystone  37  pit  Structures 

The  structures  identified  at  Site  37  are  generally  circular 
in  form  but  are  consistently  small  and  shallow.  Areas  contained 
within  the  structures  range  from  2. 0-5. 9  square  meters  with  depths 
of  0.20-0.50  m  (Table  17).  The  structures  have  sloping  walls  and 
irregular  floors  constructed  by  digging  a  shallow  basin  down  to, 
or  slightly  into,  the  carbonate  soil  horizon.  The  features 
generally  contain  one,  two  or  four  interior  post  holes  excavated 
another  10-20  cm  into  the  indurated  caliche.  Formal  interior 
hearths  are  completely  lacking  but  small  areas  of  grey  soil  were 
identitied  in  Features  29  and  35,  possibly  representing  the  use 
of  coals  prepared  in  exterior  hearths  for  warmth  inside  the 
structures.  Small  rectangular  or  lobate  irregularities, 
presumably  entryways,  are  found  in  some  cases  and,  when  present, 
are  oriented  to  the  north,  northeast  or  east. 

Each  structure  is  surrounded  by  a  series  of  post  soexets 
encircling  the  perimeter  of  the  basin  and  dug  into  the 
occupational  surface  adjacent  to  the  structure.  The  sockets  are 
often  excavated  down  into  the  caliche  substrate.  They  were 
apparently  meant  to  accommodate  branches  smaller  than  their 
diameter  because  many  contained  shims  of  fire -cracked  rock  or 
expended  cores.  in  spite  of  careful  screening,  no  fragments  ot 
daub  or  other  potential  roofing  materials  were  recovered.  This 
suggests  the  superstructure  may  have  consisted  siripiy  ot 
interwoven  branches. 


[  flD-fll 

UNCLA 

74  028  ARCHEOLOG 
HEAR  k'EVS 
CULTURAL 

SSIFIED  19  JUL  85 

ICAL  EXCAVATIONS  AT  TMO  PREHISTORIC  CAMPSITES 
TONE  DAN  <U)  NEU  MEXICO  STATE  UMIV  LAS  CRUCE< 
RESOURCES  MANAGEMEN  D  CARMICHAEL  ET  AL 

NMSU-14  DACU47-84-C-0006  F/G  5/6 

V6  "" 

ML 

1 

n 

>.  a 

□ 

_ 

■ 

_  _ _ j 

) 


I 

t 


The  structure  till  generally  contains  low  densities  of 
artifacts  and  very  few  items  are  situated  on  the  floors.  Even  in 
structures  yielding  relatively  large  numbers  of  artifacts,  these 
tend  to  occur  at  the  upper  contact  of  the  fill  and  the  aeoiian 
sand  where  they  probably  reflect  backfilling  by  natural  processes. 
Specific  figures  for  interior  and  exterior  artifact  densities  are 
presented  and  discussed  in  Chapter  9. 

In  spite  of  the  general  dearth  of  artifacts  inside  the 
features,  the  structures  are  consistently  located  in  the  west- 
central  portion  of  the  site,  in  the  areas  of  highest  artifact 
density.  The  structures  also  tend  to  be  associated  with  small 
hearths  and  removed  from  the  large  fire-cracked  rock  features. 


Comparisons  With  Other  J ornada  Area  Structures 

Table  id  provides  a  summary  of  selected  characteristics  of 
pic  structures  excavated  throughout  the  central  and  southern 
Jornada  area.  As  Carmichael  (1981)  and  Hard  (1983)  have  noced 
elsewhere,  these  data  reflect  a  basic  distinction  between  typical 
Mogollon  pithouses  and  less  substantial  shelters  or  huts.  The 
characteristics  of  these  structures  and  their  associated  features 
are  instructive  for  interpreting  site  functions  and  structure. 

Pitncuses  are  identified  at  least  at  the  Hatchet  Site,  Los 
Tules,  the  Rincon  and  Hatch  Sites,  Abajo  del  Cruz  and  LA  2000. 
The  structures  at  these  sites  are  formed  by  substantial  vertical 
wailed  pits,  a  fact  indicated  by  depths  of  about  0.3-1.2  m  (Table 
17;.  Even  more  compelling  are  the  large  floor  areas  which  average 
16.3  square  meters  in=28,  sd.“l0.7).  These  sites,  often  called 
pithouse  villages,  are  generally  recognized  to  represent  some 
significant  duration  of  occupation  and  they  correspond  to  what  has 
elsewhere  been  termed  Long  Term  Habitation  sites  (Carmichael 
1983b;.  These  sites  also  tend  to  have  the  greatest  variety  of 
associated  features,  including  trash  middens,  interior  and 
exterior  storage  pits  and  cists,  trash  pits,  burials,  etc.  (Table 
17;.  In  a  general  way  at  least,  the  observed  variability  of 
features  on  Jornada  pithouse  sites  tend  to  confirm  one's 
expectations  for  occupations  of  relatively  long  duration. 

Another  group  of  sites  containing  smaller  and  less  formalized 
pit  structures  or  huts  has  been  identified  by  O'Laughlin  (1980; 
and  Hard  (1983).  Sites  assignable  to  this  group  include  at  least 
the  following:  Keystone  33,  rtueco  Boison  Sites  132  and  /39, 
Castner  Range  Site  80,  and  the  Roth  Site.  The  structures  on  these 
sites  tend  to  be  very  shallow,  with  depths  ranging  from  0.13  -  0.3 
ra.  They  are  also  smaller  than  typical  pithouses  with  areas 
averaging  b.3  square  meters  (n=12,  sd.=1.8).  By  reference  to 
structure  form  and  size  in  relation  to  the  ethnographic  record 
these  features  are  quite  reasonably  interpreted  as  relatively 
ephemeral  huts  or  brush  and  mud  houses  (O'Laughlin  1980;  Hard 
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1983;.  As  expected  the  sites  containing  these  structures  have  a 
lower  number  and  diversity  of  associated  features  which  can  be 
interpreted  as  evidence  for  shorter  duration  occupations.  Note 
however  that  even  though  the  brush  huts  are  interpreted  as 
ephemeral  structures,  most  examples  contain  some  type  of 
intramural  hearth  or  fire  pit. 

One  additional  type  of  pit  structure  deserves  mention  here. 
Pithouses  are  a  recently  documented  component  of  El  Paso  phase 
settlement  patterns  in  the  southern  Jornada  area  with  examples 
recorded  at  the  Doria  Ana  County  Airport  near  Santa  Teresa,  N.M. 
and  at  Meyer  Range  on  Fort  Bliss.  The  Airport  Site  pithouse  is 
two  by  two  meters  square  and  is  excavated  0.50  m  into  the 
carbonate  horizon  (Duran  and  Batcho  1983).  The  Meyer  Range 
structures  are  somewhat  larger  but  both  contain  interior  features 
which  are  typical  of  El  Paso  phase  rooms  in  pueblos.  These 
features  include  a  small  fire  pit  and  two  main  post  holes  at  the 
Airport  Site  and  a  collared  hearth  and  step  entry  at  Meyer  Range. 
These  features  are  of  interest  to  the  present  discussion  because, 
as  nearly  as  can  be  determined  at  present,  they  are 
contemporaneous  with  the  structures  at  Keystone  37.  Yet,  in  spite 
of  this  apparent  cooccurrence,  the  El  Paso  phase  pithouses  bear 
little  or  no  resemblance  to  those  at  Site  57  and  the  ether  two 
sites  clearly  indicate  occupations  of  far  greater  duration  (Duran 
and  Batcho  1983;  Scarborough  1984). 


Interpretation  of  Keystone  37  Structures 


If  the  Hueco  Boison  and  Castner  Range  structures  can  be 
considered  to  be  the  remains  of  ephemeral  brush  houses,  then  the 
features  at  Keystone  are  arguably  even  more  ephemeral.  Feature 
depths  are  similar  among  the  sites  but  feature  sizes  are  even 
smaiier  with  Site  37  structures  producing  an  average  area  of  3.6 
square  meters  (n=14,  sd=l.l).  These  figures  place  the  Site  37 
structures  at  the  small  end  of  the  size  range  for  the  Jornada 
area,  implying  occupation  by  smaiier  groups  for  shorter  periods  of 
time.  Even  more  important  is  the  complete  lack  of  formalized 
hearths  within  the  structures,  a  characteristic  which  sets  them 
apart  from  even  the  brush  hut  features  identified  by  O'Laughlin 
(1930;  and  Hard  (1983;.  The  Site  37  structures  also  lack  the 
quantities  of  animal  bone,  ceramics  and  other  artifacts  contained 
in  the  Castner  hut. 


In  addition  to  their  small  size,  the  Keystone  37  structures 
lack  any  association  with  interior  or  exterior  trash  or  storage 
pits,  trash  middens,  burials,  or  other  features  normally 
associated  with  long  duration  occupations.  There  is  also  direct 
archeological  evidence  that  the  14  excavated  pit  structures  do  not 
represent  the  remains  of  a  single  community.  In  at  least  four 
instances,  later  structures  were  built  or  rebuilt  within  or 
overlapping  previous  structures.  In  the  case  of  Feature  39  at 
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lease,  the  rebuilding  appears  to  have  taken  place  within  the 
still-visible  remains  of  the  earlier  structure.  It  is  not  possible 
to  specify  how  many  structures  were  utilized  simultaneously,  but, 
all  indications  point  to  occupation  by  small  groups  of  perhaps 
several  families. 

As  discussed  earlier,  the  small  fire-cracked  rock  features 
recorded  at  Site  37  may  reasonably  be  interpreted  as  general 
purpose  domestic  hearths.  In  this  regard  it  is  noteworthy  that 
hearths  are  completely  lacking  within  the  pit  structures.  In 
addition,  few  artifacts  were  recovered  from  the  structures  even 
though  the  occupation  surface  immediately  outside  them  contained 
high  densities  of  lithic  artifacts  (see  Chapter  107.  These 
patterns  would  seem  to  indicate  that  most  activities  at  the  site 
took  place  outside  the  structures.  Such  a  situation  would  fit 
with  general  expectations  for  a  warm  season  occupation,  with  the 
pit  structures  effectively  functioning  as  sun  shades,  windbreaks, 
sleeping  shelters,  etc. 

In  sum,  it  is  suggested  that  the  pit  features  at  Keystone  37 
are  the  remains  of  short  term  ephemeral  brush  shelters  erected  for 
periods  of  perhaps  days  to  weeks.  A  potential  ethnographic  analog 
for  such  a  feature  is  provided  by  a  19th  century  description  of  an 
Apache  wickiup: 

The  wigwams  of  the  Apache  scarce  peep  above  the  brushwood  of 
the  country,  being  not  more  than  4  feet  high,  slightly  dug 
out  in  the  center,  and  dirt  thrown  around  the  twigs,  wnich 
are  rudely  woven  into  an  oven  shape,  as  a  canopy  to  the 
house.  A  tenement  of  a  few  hours’  work  is  the  home  of  a 
family  for  years  or  a  day  (Doniphan  1847:110). 

The  inferred  function  of  the  Keystone  37  structures,  and  the 
site  itself,  fits  well  within  a  regional  settlement  model  for 
mobile  hunting  and  gathering  strategies  outlined  by  Carmichael 
(1983b)  and  elaborated  by  Hard  (1983).  The  regional  implications 
tor  such  an  interpretation  are  discussed  at  length  in  Chapter  13; 
suffice  to  note  here  that  the  significance  of  such  a  strategy  is 
magnified  by  its  apparent  contemporaneity  with  pueblo-based 
strategies  traditionally  assigned  to  the  Dona  Ana  and  El  Paso 
phases.  Despite  the  evidence  for  cooccurrence  (see  Chapter  11), 
there  are  no  formal  similarities  between  the  features  observed  at 
Keystone  37  and  known  El  Paso  phase  pueblos  or  pithouse  sites. 
Similarly,  there  were  no  artifacts  recovered  at  Site  37  which 
could  be  used  to  assign  the  site  to  the  El  Paso  or  Dona  Ana  phase 
(see  Chapter  11).  In  short,  by  virtue  of  the  inferred  function  of 
features  at  Keystone  37  and  the  relatively  late  dates  obtained 
therefrom,  the  site  cannot  be  adequately  classified  within  the 
traditionai  phase  framework  used  in  the  region.  The  data 
supporting  this  view,  and  their  ramifications,  are  explored 
further  in  the  sections  on  chronology  (Chapter  11)  and  site 
context  (Chapter  13). 
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CHAPTER  9 


i 

|  ARTIFACT  ANALYSIS 

By  Myles  Miller  and  David  Carmichael 


Introduction 

This  chapter  provides  a  description  and  analysis  of  the 
chipped  stone  and  groundstone  assemblages  from  Keystone  Sites  3b 
and  37.  The  few  ceramics  recovered  from  the  sites  proved  to  be 
rather  uninformative  but  they  are  discussed  briefly  in  the  section 
on  relative  chronoiogy  (Chapter  II).  Even  more  important  than 
basic  description  are  the  analyses  of  several  technological 
aspects  of  the  lithic  tools  and  debitage.  Assemblage 
characteristics  to  be  discussed  include  raw  material  procurement, 
reduction  strategies,  patterns  of  expediency  and  curation,  and 
functionality  of  utilized  edges.  It  will  be  seen  that  many 
similarities  exist  between  the  assemblages  of  Site  36  and  37;  at  a 
general  level  they  can  be  inferred  to  have  had  similar  functions. 
However,  significant  and  informative  differences  between  the 
assemblages  do  exist  which  allow  speculation  about  their  differing 
systemic  contexts.  That  is,  although  the  two  sices  appear  to  have 
functioned  in  generally  similar  ways  (i.e.,  leaf  succulent 
processing;  there  are  indications  that  they  may  have  articulated 
with  their  respective  settlement  systems  in  different  ways. 

The  characteristics  of  each  assemblage  are  first  described 
then  compared  with  one  another  and  with  materials  from  other  sites 
in  the  region.  In  the  process,  hypotheses  presented  in  the 
research  design  will  be  addressed  where  the  data  are  applicable. 
The  reader  is  referred  to  Chapter  3  for  a  review  of  the 
hypotheses. 

It  should  be  noted  that  in  an  effort  to  avoid  redundancy 
detailed  analyses  were  conducted  on  only  a  sample  of  the  total 
lithic  assemblages.  The  process  of  sample  selection  involved 
several  types  of  decisions.  First,  it  was  decided  to  draw  the 
sample  from  the  entire  collected  assemblage  rather  than  from  the 
random  excavation  units  only.  The  random  units  were  designed 
primarily  to  insure  that  subsurface  activity  areas  not  conforming 
to  surface  distributions  were  not  overlooked.  Since  the  sampling 
frame  consisted  of  the  entire  site,  most  random  units  fell  oucside 
the  areas  of  maximum  artifact  density.  That  is,  they  provide  a 
random  sample  of  the  site  area,  not  the  dense  artifact  scatters. 
Even  if  all  the  random  units  had  been  completed  prior  to  the 
placement  of  judgemental  units,  the  feature  excavation 
requirements  called  for  in  the  RFP  would  have  caused  most 
artifacts  to  be  recovered  from  judgemental  units.  In  order  to 
best  characterize  the  entire  assemblages  the  samples  used  herein 
were  drawn  from  all  recovery  units,  it  is  noted,  however,  that  it 


would  be  possible  Co  structure  any  future  reanalysis  using  only 
the  random  units. 

Tne  second  issue  of  importance  is  the  problem  of  sample  size. 
Since  the  litnic  analysis  was  carried  out  in  two  stages,  it  was 
possible  to  sample  subpopulacions  within  each  assemblage.  In  the 
first  stage  of  analysis,  all  artifacts  were  sorted  into  the 
following  initial  categories: 


flake  (primary,  secondary  or 

angular  debitage 

hammer stone 

point 

scraper 

drill 

ocher  bit  ace 
ceramics 


tertiary)  utilized  fiake 
core 
chopper 
raano 
metace 
pestle 
anvil 

groundstone  fragment 


These  categories  represent  the  level  of  detail  utilized  in  the 
cluster  analysis  of  artifact  distributions  (Chapter  10)  with  all 
artifacts  included  in  the  analysis.  The  relative  frequencies  of 
artifacts  within  these  groups  are  listed  in  Table  18. 


The  stage  two  iithic  analysis  was  designed  to  investigate  the 
tecnnological  details  of  production  and  use  of  artifact  by 
monitoring  flake  morphology,  edge  angle,  raw  material  types,  etc. 
within  artifact  groups,  tor  this  purpose,  samples  were  drawn  from 
the  1120  and  47  72  artifacts  collected  at  bites  3b  and  3/, 
respectively.  in  order  to  adequately  address  the  known  structure 
of  the  assemblages,  samples  were  drawn  from  within  each  of  the 
initial  sort  groups  listed  above. 


Sample  sizes  were  determined  by  using  a  SAMS12  program  (Van 
Tassel  1981:50-58)  adapted  for  a  Kaypro  10  computer.  The  computed 
sample  sizes  indicated  the  number  of  items  to  be  selected  from 
within  each  category  in  order  to  obtain  a  957,  confidence  interval 
sample  for  that  group.  The  process  is  similar  to  that  discussed 
by  Cochran  (1977:72-/7);  it  does  not  yield  sampling  for  similar 
proportions  or  rare  item  sampling  (ci.  Cochran  1977:77)  but 
rather,  random  samples  within  subpopuiations.  As  an  example,  95% 
confidence  interval  samples  from  Site  36  included  15  of  15 
scrapers,  lJ3  of  196  cores  and  227  of  548  flakes.  After 
determining  the  sample  sizes,  artifacts  were  selected  using  random 
numbers  corresponding  to  individual  specimen  numbers  generated 
during  stage  one  analysis.  The  resulting  samples  contain  576 
artifacts  from  Site  36  and  1133  from  Site  3/  (Table  19). 


-V 
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This  approach  produces  a  weighting  of  the  less  common  items 
such  tnat  their  occurrence  in  the  sampie  is  disproportionately 
higher  than  in  the  total  assemblage.  For  this  reason,  general 
comparisons  of  artifact  percentages  between  sites  require  the  use 
of  tne  stage  one  groups  involving  the  entire  collections  (Table 
18).  The  stage  two  analytical  samples  are  used  for  maxing 
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Table  18.  Distribution  of  initial  Sort  Artifact  Groups 
at  Keystone  Sites  lb  and  17. 


Artifact  Group 


Site  16 


Site  17 


Flake 

611 

(56.527 

1426 

(7 

1.8%) 

Utilized  FLake 

8/ 

( 

7.8%) 

167 

( 

7.7%) 

Angular  Debitage 

111 

(11.72) 

271 

( 

5.7%) 

Test  Core 

71 

( 

b .  5%7 

120 

( 

2.5%) 

Other  Core 

104 

( 

9.1%) 

170 

( 

7.8%) 

Hammers tone 

41 

( 

1.8%) 

65 

( 

1.4%) 

Utilized  Chunk 

1 

( 

.09%) 

20 

( 

.42%) 

Projectile  Point 

1 

( 

.09%) 

7 

( 

.15%) 

Other  Biface 

— 

— 

7 

( 

.15%) 

Scraper 

15 

( 

1.1%) 

49 

( 

1.0%) 

Chopper 

2 

( 

.18%) 

12 

( 

.25%) 

Other  Tool 

4 

( 

.  lb%) 

2 

( 

.04%) 

Mano 

1 

( 

.09%) 

18 

( 

.38%) 

Mecate 

1 

( 

.09%) 

7 

( 

.15%) 

Pestle 

1 

( 

.09%) 

9 

( 

.19%) 

Anvil 

1 

( 

.27%) 

2 

( 

.04%; 

Grounds tone  Fragment 

1 

( 

.09%) 

1 

( 

.06%) 

Ceramics 

19 

( 

1.7%) 

15 

( 

.10%) 

TuTALS 


1120  (99.95%) 


4772  (100.017.7 


comparisons  ot  the  range  of  variability  within  artifact  groupings 
(e.g.,  proportions  of  material  types  or  proportion  of  primary  vs 
tertiary  flakes;.  A  few  minor  discrepancies  between  the  two 
tables  reflect  the  fact  that  some  stage  one  group  assignments  were 
revised  during  stage  two  analysis. 


Description  of  the  Lithic  Assemblage 


Before  reviewing  the  distributions  ot  the  various  artifact 
classes  identified  at  the  sites,  a  brief  definition  of  the 
attributes  distinguishing  each  class  is  in  order.  The 
classification  is  based  on  technological  and  functional  attributes 
representing  various  reduction  categories  and  tool  types. 


Cores 


A  core  is  the  nucleus  of  parent  material  from  which 
flakes  and  angular  debitage  have  been  detached  through  the 
application  of  force.  With  the  exception  of  Tested  and  Split 
PebDles  which  have  an  unprepared  cortex  platform,  at  least  one 
striking  platform  is  present.  Positive  bulbs  ot  force  are  absent. 
Five  types  of  cores  were  catalogued  in  the  iithic  assemblages  of 
SLtes  Jt>  and  i '/ :  tested,  single  platform,  opposing  platforms, 
mulcipie  platform  and  bifacial. 


Tested  or  Splic  Pebble 


these  are  round  or  tabular  nodules  which  exhibit  varying 
degrees  of  testing  but  no  reduction  or  shaping.  They  may  be 
otinec  one-hait  of  a  split  nodule  or  an  entire  noduie  showing  a 
small  amount  of  flake  removal,  but  all  samples  retain  more  than 
yiJ/i  cortex  and  none  have  prepared  platforms  or  secondary  flake 
removal. 


It  is  possible  that  a  number  of  these  cores  were  found  to  be 
unsuitable  for  reduction  due  to  structural  flaws  or  some  other 
fault.  it  is  expectable  that  nodules  would  be  initially  tested 
at  their  source  location  and,  if  found  unsuitable,  would  not  be 
ttansported  or  further  reduced,  it  is  also  possible  tnat  the 
deposition  of  test  cores  at  a  site  could  constitute  a  form  of 
caching  behavior  ICarraichael  ly84;. 


Single  Platform  Core 


On  these  cores,  ail  flake  scars  originate  from  a  single 
pLattorm  surface.  The  preparation  of  the  single  platform  and 
shaping  ot  the  core  exhibit  greater  attention  than  most  other 
cores  and  is  usually  maintained  towards  the  controlled  production 
ot  relatively  long  flakes  and  blades. 


/ry.vv.v,-  •> 


Opposing  Platform  Cores 

These  cores  are  characterized  by  two  platforms  on  opposite 
ends  of  the  specimen.  Usually,  bipolar  reduction  is  indicated  by 
this  arrangement  and  the  tecnnique  is  most  commonly  noted  on  small 
obsidian  and  chalcedony  pebble  cores. 

Multiple  Plattorm  Cores 

On  tnese  cores,  several  surfaces  were  used  as  striking 
platforms.  These  platforms  show  variable  flake  scar  arrangements 
and  tuere  is  little  indication  of  platform  preparation  or  core 
shaping.  Multiple  platform  cores  may  be  indicative  of  an 
expedient  form  of  flake  and  tool  production. 

Bifacial  Cores 

Flakes  have  been  removed  from  a  series  of  adjoining  and 
opposing  platforms,  resulting  in  a  continuous,  bifacially  flaked 
edge  which  has  a  sinuous  outline.  Platform  preparation  is  well 
developed  and  these  cores  are  usually  shaped.  These  cores  may 
have  been  curated  for  reduction  at  a  number  of  habitation  sites. 


Utilized  Cores 

These  are  cores  which  exhibit  modifications  and  wear  patterns 
on  one  or  more  edges.  Usually,  the  wear  patterns  indicate 
battering . 


Flakes 

Flakes  are  the  pieces  of  material  removed  from  cores  by  the 
application  of  force.  Flakes  are  distinguished  by  the  presence  of 
one  or  more  of  the  following  attributes:  a  striking  platform  at 
the  proximal  end  of  the  specimen;  a  bulb  of  force  on  the  ventral 
surface;  conchoidal  fracture  patterns  radiating  from  the  bulb  of 
force  and  either  a  feather,  hinge,  or  step  termination  at  the 
distal  end  of  the  specimen.  Cortex  may  or  may  not  be  present  on 
the  dorsal  surface.  FLake  fragments  can  be  identified  by  the 
presence  of  one  or  more  of  these  attributes  and  have  been 
characterized  as  distal,  medial,  proximal,  or  lateral  fragments. 

Flakes  have  been  assigned  to  one  of  three  reduction 
categories  based  upon  the  amount  of  cortex  present  on  the  dorsal 
surtace  of  a  specimen.  Various  investigators  have  used  differing 
degrees  of  dorsal  cortex  for  identifying  the  reduction  stages  of 
flakes.  For  this  study,  the  following  definitions  were  used: 


Primary  Flake.  Primary  flak.es  have  more  chan  5U/.  cortex 
remaining  on  their  dorsal  surfaces. 

Secondary  Flake.  A  flake  having  on  its  dorsal  surface  any 
amount  of  cortex  less  than  5U%. 

Tertiary  Flake.  A  flake  having  no  cortex  on  its  dorsal 
surface. 

Two  other  types  of  flakes  were  identified  at  Sites  16  and  H. 
Blades  are  defined  as  a  parallel-sided  flake  having  a  lengthwise 
dimension  measuring  at  least  two  times  its  width.  Rejuvenation 
flakes  are  generally  large  and  irregular  specimens  which  result 
from  the  shaping  of  a  core  in  order  to  form  its  surface  into  a 
more  readily  workable  area  for  flake  removal. 

Utilized  Flakes.  These  are  any  form  of  flake  which  exhibits 
wear  patterns  on  its  platform  or  one  or  more  of  its  edges. 
Recouched  flakes  are  also  included  in  this  category. 

Angular  Debitage 

These  are  angular  fragments  resulting  from  the  application  of 
force  to  a  core,  flake,  or  tool,  but  which  lack  flake  attributes 
such  as  a  bulb  of  force  or  striking  platform.  Conchoidal  fracture 
is  sometimes  present. 

Uciiized  Chunks 

These  artifaccs  are  simply  angular  debitage  having  wear 
patterns  or  modifications  on  one  or  more  edge.  They  can  be 
considered  as  expedient  tools. 


Formal  Tools 


Scrapers 


Scrapers  are  facially  retouched  artifacts  with  one  or  more 
modified  or  heavily  utilized  edge.  They  are  distinguished  from 
utilized  flakes,  cores,  and  chunks  by  a  number  of  characteristics: 
usual  absence  or  removal  of  any  platform;  some  degree  of  shaping 
indicated  by  a  generally  circular  or  oval  shape;  and  a  greater 
degree  of  finishing  and  controlled  edge  modification.  They  also 
differ  from  bifaces  and  unifaces  in  that  they  are  thicker  in 
cross-section  and  do  not  show  the  high  degree  of  shaping  and 
retouch  scars  wtiich  are  diagnostic  of  shaped  bifaces  and  unifaces. 


Three  types  of  specialized  scrapers  were  identified  on  the 
basis  of  shape.  These  include  spokeshave  (concave,/  scrapers, 
denticulate  scrapers  having  small  projections  on  one  or  more 
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edges,  and  hinge  scrapers.  The  latter  are  modified  large  flakes 
which  have  hinge  terminations  exhibiting  use  wear  patterns. 
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Drills 

Drills  are  specialized  tools  characterized  by  a  thin  cross- 
section  and  a  much  greater  length  than  width.  They  are  usually 
facially  modified  over  the  entirety  of  both  opposing  surfaces  and 
exhibit  wear  patterns  in  the  form  of  edge  polisn.  Some  specimens 
have  a  broad  and  fiat  base  which  facilitates  their  manipulation. 


Bifaces  and  Unifaces 

Following  Chapman  and  Schutt  (19//:93j,  bifaces  are  defined 
as  "artifacts  which  exnibit  retouch  scars  extending  over  one-tnird 
or  more  of  both  their  opposing  surfaces".  Projectile  points  are  a 
specialized  form  of  biface  which  have  a  specific  function. 

Only  one  shaped  uniface  (knife;  was  recovered  during  the 
excavations  at  Site  36  and  37. 


Choppers 

Choppers  are  large  tools  which  are  usually  round  or  oval  in 
shape  and  have  evidence  of  edge  damage  in  the  form  of  battering. 
Usually  there  is  only  one  modified  edge  produced  by  the  bifacial 
removal  of  a  small  number  of  flakes.  The  edge  angles  of  choppers 
are  usually  in  the  range  of  90  degrees. 


Pebble  Tools 

These  are  artifacts  of  indeterminate  function.  They  are 
large  pebbles  which  have  up  to  four  flakes  removed  from  one  edge. 
Evidence  of  edge  damage  is  not  always  present  on  the  margins  of 
the  flake  scars  or  edges,  although  a  small  number  show  some  form 
of  battering  and  numerous  hinge  fractures. 


Hammerstones 

Hamraerscones  are  generally  spherical  or  oval  quartzite  river 
cobbles  showing  evidence  of  battering  on  either  end.  Some 
examples  show  additional  wear  in  the  form  of  negative  spall  scar. 
Specimens  at  both  Site  3b  and  3/  tend  to  be  minimally  used,  often 
with  oniy  a  few  impact  fractures  visible  on  the  cortex  (Plate  b). 


S' 

W. 

& 

k 


j& 

I 


Groundscone 


Groundstone  Fragment 

A  groundstone  fragment  is  defined  as  an  artifact  with 
evidence  of  grinding  on  at  least  one  surface  but  which  cannot  be 
determined  to  be  either  a  mano,  metate,  or  other  functional  type. 

Pestle 

Pestles  are  large  oblong  artifacts  which  exhibit  wear 
patterns  in  the  form  of  crushing,  grinding,  abrasion,  or  striae 
around  the  entire  perimeter  of  one  or  both  ends.  Most  appear  to 
be  made  of  materials  which  occur  naturally  in  the  form  of  long, 
thin  chunks  or  spalls  (Plates  6,  7). 

Mano 

"Manos  are  defined  as  artifacts  which  exhibit  at  least  one 
surface  characterized  by  one  or  more  smooth  facets  produced 
through  grinding.  Manos  are  hand-held  implements  presumably  used 
primarily  to  crush  and  grind  vegetal  foodstuffs  such  as  seeds 
against  metates"  (Chapman  and  Schutt  1977:937. 

Metates 

Metates  are  tne  implements  upon  which  vegetal  foodstuffs  were 
ground  using  a  mano.  At  Sites  36  and  37  all  metates  were 
minimally  utilized,  unshaped  slabs  characterized  by  a  slight 
depression  but  no  broad  grinding  surface  set  deep  into  the 
specimen  (Plate  8). 

Polishing  Stones 

These  are  small  pebbles  which  have  a  very  smooth  and  polished 
surface.  They  are  distinguished  from  natural,  water-worn  pebbles 
through  the  identification  of  their  having  a  smooth,  fiat  surface 
on  one  side.  This  surface  is  much  more  polished  than  the  other 
naturaL  surfaces  on  the  pebble. 

Anvil 

These  are  large  tabular  cobbles  used  in  the  preliminary 
reduction  of  raw  material  nodules.  They  exhibit  concentrated 
are. is  of  pecking  on  their  surfaces  presumably  resulting  from  the 
support  of  pebbles  of  raw  material  during  reduction  (.Plate  97. 


Plate  6.  Pestle 


Plate  7.  Pestle  fragments 
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Untested  Pebble 


These  are  raw  nodules  of  materials  which  can  be  identified  as 
having  oft-site  sources.  Although  there  is  no  evidence  of  wear  or 
reduction,  by  nature  of  their  occurrence  at  a  site  they  are 
indicative  of  procurement  activities.  They  are  usually  of 
obsidian,  although  other  materials  were  also  noted. 


Other,  Indeterminate 

These  are  artifacts  which  exhibit  some  form  of  wear  or 
damage,  but  due  to  their  fragmentary  state  or  unusual  appearance 
cannot  be  assigned  to  any  artifact  class  with  confidence. 


Artifact  Types  and  Frequencies 

It  was  suggested  in  Chapter  3  that  the  homogeneity  of  the 
artifact  assemblage  at  a  given  site  is  inversely  related  to  the 
duration  of  occupation  (Hypothesis  1).  It  was  also  argued  that 
assemblage  homogeneity/diversity  could  be  measured  by  the  number 
of  artifact  categories  represented  on  each  site.  If  the 
hypothesis  is  correct,  one  would  predict  a  wider  variety  of 
artifact  categories,  reflecting  a  greater  diversity  of  behaviors, 
on  long-term  sites.  These  data  are  shown  for  Sites  36  and  37  in 
Table  19. 

Site  SI  contained  28  artifact  classes  while  only  2U  were 
recorded  at  Site  36.  Since  Site  37  is  suggested  as  the  result  of 
longer  occupation,  the  higher  number  of  observed  artifact  types 
would  appear,  at  first  glance,  to  support  the  hypothesis.  It  is 
necessary  however,  to  consider  the  difference  in  sample  size  when 
comparing  the  two  sites.  A  difference  of  proportions  statistic 
fUiaiock  1972)  was  used  to  test  the  significance  of  the  difference 
between  numbers  of  artifact  categories.  A  total  of  29  artifact 
types  were  identified  during  stage  two  analysis.  Twenty-eight 
(97%)  of  these  were  recorded  at  Site  37  and  2U  (69%)  were  noted  at 
Site  36.  Following  Blalock  (  1  972 :  228-232)  and  Thomas  (1976:492- 
49b),  the  difference  between  the  proportions  of  total  classes  is 
shown  to  be  significant  (Z  -  -15.56,  p  ■  .00001).  Nevertheless, 
noting  the  statistical  significance  of  the  difference  does  not 
provide  information  on  its  meaning. 

Although  long  an  issue  of  discussion  in  ecology,  diversity 
measures  have  only  recently  received  close  attention  in  the 
archeological  literature  (e.g.,  Grayson  1961;  Jones  et  al.  1983; 
Kintigh  1964;  Henss  1984).  It  has  been  noted  that  diversity 
within  an  assemblage  can  sometimes  be  explained  simply  as  a 
function  of  sample  size,  with  larger  assemblages  containing 
expectably  greater  variety  (Kintigh  1984:44;  Leonard  1985:11). 
Some  investigators  have  dealt  with  this  difficulty  by  performing 


Table  19.  Distribution  of  Artifact  Classes  in  the  Stage  Two 
Sample  from  Keystone  Sites  36  and  37 


Artifact  Type 


Keystone  36 

N  * 


Keystone  37 

N  % 


1 .  Flake 


Whole  Flake 

210 

36.3 

468 

41.2  ty&l 

Flake-Proximal  Fragment 

17 

2.9 

12 

1  • 1  ni[l 

Flake-Medial  Fragment 

8 

1.4 

4 

0.4  H 

Flake-Distal  Fragment 

23 

4.0 

32 

2.8  SB 

Flake-Lateral  Fragment 

10 

1.7 

20 

1.8  i  n 

2.  Blade 

2 

0.3 

1 

o.i 

3-  Rejuvenation  Flake 

— 

— 

2 

0.2  j| 

Utilized  Flake* 

(63) 

(10.9) 

(173) 

('5.2>  3 

4.  Angular  Debitage 

105 

18.2 

175 

15.3 

Utilized  Chunk* 

(7) 

(1.2) 

(16) 

(K2)  n 

5.  Core-Tested  or  Split  Pebble 

90 

15.6 

82 

7.2  jsjj 

6.  Core-Single  Platform 

10 

1.7 

45 

4.0  f|| 

7.  Core-Opposing  Platform 

3 

0.5 

22 

1  .9 

8.  Core-Multiple  Platform 

29 

5.0 

103 

9*1  '^’1 

9-  Core-Bifacial 

1 

0.2 

8 

0’7  vJ 

Utilized  Cores* 

(7) 

(1.2) 

(3) 

(0.3)  M 

10.  Projectile  Point 

1 

0.2 

7 

0.6  5 

11  .  Thin  Biface 

1 

0.2 

4 

0.4  •5) 

12.  Shaped  Uniface  (Knife) 

— 

— 

1 

0.1 

13-  Scraper 

13 

2.2 

37 

3-3  $ 

14.  Spokeshave  Scraper 

— 

— 

1 

0.1 

15-  Hinge  Scraper 

— 

— 

3 

0-3 

16.  Denticulate  Scraper 

2 

0.3 

2 

0.2 

17.  Drill 

1 

0.2 

1 

0*1  ■ 

18.  Burin 

— 

— 

— 

-  nil 

19.  Chopper 

— 

— 

13 

i  1  |  ■  9 

20.  Pebble  Tool 

— 

— 

4 

0.4  '1 

21.  Large  Pebble  Tool 

— 

— 

1 

0,1  IS 

22.  Hammers tone 

42 

7.3 

45 

4.0 

a 


Table  19.  Continued.  Distribution  of  Artifact  Classes  in  the 
Stage  Two  Sample  from  Keystone  Sites  36  and  37. 


Artifact  Type 


Keystone  36 


Keystone  37 


N 

51 

N 

$ 

23. 

Groundstone  Fragment 

1 

0.2 

3 

0.3 

24. 

Pestle 

1 

0.2 

9 

0.8 

25. 

Mano 

1 

0.2 

18 

1.6 

26. 

Metate 

1 

0.2 

7 

0.6 

27. 

Anvil 

3 

0.5 

2 

0.2 

28. 

Polishing  Stone 

— 

— 

2 

0.2 

29. 

Other,  Indeterminate 

1 

0.2 

1 

0.1 

Total 

Number  of  Artifacts 

576 

100$ 

1133 

100$ 

Total 

Number  of  Artifact  Types 

20 

28 

•Number  and  frequencies  in  parentheses  not  included  in  overall 
totals. 


regression  analysis  of  population  size  and  diversity  and  using  the 
results  as  a  basis  for  determining  the  expected  diversity  within  a 
given  sample  for  a  specific  data  set  (Kintigh  1984;  Henss  1984; 
Leonard  19*45).  Outliers,  or  individual  cases  which  deviate 
significantly  from  the  regression  line  contain  either  more  or 
fewer  categories  than  would  be  expected. 

The  main  problem  with  applying  this  technique  to  the  Keystone 
sices  is  that  firm  guidelines  for  the  expected  range  in 
variability  do  noc  yet  exist  for  El  Paso  area  prehistoric  sites. 
The  problem  is  particularly  acute  since  so  few  lithic  assemblages 
from  the  area  have  been  examined  in  detail  (Leonard  1985:7).  Even 
if  one  includes  previous  Keystone  Dam  studies  and  other  published 
lithic  analyses  from  the  area,  too  few  cases  are  available  to 
permit  satisfactory  regression  analysis. 

The  meaning  of  differential  artifact  diversity  at  Sites  3b 
and  37  remains  unclear.  If  the  number  of  artifact  types  were 
proportional  to  sample  size,  one  would  expect  only  about  14  types 
at  Site  3b;  the  smaller  assemblage  appears  to  be  more  diverse  than 
would  be  expected.  In  fact,  a  comparison  with  previous  Keystone 
analyses  suggests  that  both  sites  contain  more  diverse  assemblages 
than  might  be  expected.  A  reclassification  of  artifacts  from 
Sites  32  and  33  (Fields  and  Girard  1983;  O'Laughlin  1980) 
according  to  categories  used  in  this  study  yielded  gross  estimates 
of  20  and  21  categories  in  samples  of  approximately  18,000  and 
5,000  items,  respectively.  These  estimates  imply  a  curvilinear 
relationship  which  has  yet  to  be  defined.  It  is  not  yet  clear 
whether  or  not  Kintigh's  (1984;  expected  curve  is  realistic  for 
camps  where  btU  or  more  of  the  artifacts  fall  in  a  single  category 
(  i.e.,  flakes).  The  issue  cannot  be  resolved  with  the  data  from 
this  study  and  further  investigation  must  await  the  accumulation 
of  additional  lithic  analyses  conducted  at  comparable  levels  ol 
detail. 

Even  in  the  absence  of  diversity  expectations  for  local 
sites,  it  is  possible  to  suggest  that  the  data  from  Sites  3b  and 
3/  do  not  seem  to  support  Hypothesis  l  as  written.  It  can  not  be 
concluded  that  the  sites  represent  different  functions  because  of 
a  different  range  of  on-site  behaviors.  Instead,  it  could  be 
argued  that  the  greater  number  of  artifact  classes  reflects  a 
larger  assemblage,  which,  in  turn  is  a  measure  of  occupational 
d ura t ion/ i n tens l ty.  Such  a  suggestion  is,  in  fact,  consistent 
with  the  interpretations  of  Sites  3b  and  37  developed  below.  It 
is  suggested  that  the  general  similarities  between  the  sites 
indicate  corresponding  general  functions  (leaf  succulent 
processing)  but  that  certain  details  reflect  differences  in 
duration  ot  occupation  and,  thus,  systemic  contexts.  In  order  to 
address  this  proposition,  it  is  necessary  to  examine  the 
differences  between  the  assemblages  within  specific  artifact 
classes. 
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Table  18  lists  the  distribution  of  artifact  types  for  the 
entire  assemblages  at  Sites  16  and  17.  Note  that  these  data  are 
derived  from  the  initial  sort  and  that  some  artifacts  were 
reclassified  during  the  more  detailed  stage  two  analysis.  For 
instance,  the  difference  between  the  proportion  of  utilized  chunks 
seems  potentially  significant.  However,  during  stage  two 
analysis,  most  of  these  items  were  reassigned  to  other  artifact 
types,  yielding  similar  percentages  at  both  sites.  The  same  is 
true  for  the  category  "other  tool"  at  Site  lb  since  they  were 
eventually  assigned  to  the  blade,  biface  and  drill  categories. 

Many  artifact  types  which  might  be  used  to  infer  different 
site  functions  show  similar  distriDutions  at  both  sites.  The 
proportions  of  utilized  flakes,  scrapers  and  choppers  are  nearly 
identical  at  the  two  sites  (Table  18).  Although  Site  17  appears 
to  contain  more  bi faces  the  difference  between  proportions 
(Blalock  1972:228-212)  is  not  significant  (Z  =  -1.361,  p  =  .U869). 
A  comparison  of  projectile  point  frequencies  produces  tne  same 
result,  indicating  no  significant  difference  in  the  discard  of 
bifaces  at  the  two  sites.  Somewhat  surprisingly,  the  paucity  of 
groundstone  artifacts  at  Site  16  is  not  significantly  different 
from  Site  Si.  Pestle  fragments  are  more  common  at  Site  17  but  the 
proportions  are  not  significantly  different  (Z  =  -.7141,  p  = 
.2189;.  Metates  and  groundstone  fragments  display  greater 
similarity  between  the  sites.  Even  the  proportions  of  manos  at 
the  sues  are  not  appreciable  (Z  =  -1.5261,  p  =  .0610).  Although 
some  activities  occurred  only  rarely,  it  would  appear  that  the 
range  of  behaviors  carried  out:  at  the  two  sites  corresponded  in 
large  part. 

Almost  all  of  the  significant  differences  between  the 
assemblages  at  Site  16  and  17  relate  to  the  procurement  and 
initial  reduction  of  lithic  raw  materials.  The  one  exception  is 
the  significantly  greater  proportion  of  ceramics  in  the  smaller 
assemblage  from  Site  16  (Z  =  5.60,  p  =  .0001).  The  behavioral 
meaning,  if  any,  attributable  to  this  difference  is  unclear  but, 
as  discussed  in  Chapter  11,  the  unexpectedly  small  quantity  of 
ceramics  at  Site  17  could  be  related  to  a  strategy  of  high 
residential  mobility.  Ail  the  remaining  artifact  groups  which 
exhibit  significant  differences  relate  in  some  way  to  lithic 
reduc  tion . 

Perhaps  most  striking  are  the  relatively  high  proportions  of 
test  cores  and  hamraerstones  at  Site  lb.  Test  cores  are 
proportionately  more  than  twice  as  common  at  Site  16  (Z  =  6. 7797, 
p  =  .0001),  a  condition  not  necessarily  predicted  from  the 
assemblage  size.  These  cores  are  almost  exclusively  of  materials 
available  on  the  Tortugas  surface  a  short  distance  east  of  the 
site.  They  consist  of  water  worn  pebbles  exhibiting  three  or 
fewer  flake  scars  and  no  evidence  of  edge  modification. 
Apparently  tne  cores  were  either  discarded  or  cached  on  the  site 
after  testing. 


in  accordance  with  the  apparent  importance  ot  initial  core 
reduction  (i.e.,  testing;  at  Site  J6,  hammerstones  are  also  more 
common  {Z  =  S.JjJ,  p  =  .(JUUi;.  They  are  usually  made  on  quartzite 
cobbles  available  in  the  gravels  of  the  nearby  Tortugas  surface. 
Ait  no ugh  hammerstones  play  an  important  role  in  primary  core 
reduction,  their  occurrence  in  proportions  greater  than  one  or  two 
percent  is  seldom  reported,  even  at  iithic  procurement  sites  (Bucy 
i y  7  4 ;  Singer  and  Ericson  19/7;  Klausen  1980).  This  is  because 
naramerstones  can  usually  be  considered  to  be  curated  implements 
which  enter  the  archeological  record  in  a  variety  of  settings.  At 
Site  ib,  nowever,  most  hammerstones  exhibit  minimal  damage  in  the 
form  of  only  a  few  impact  fractures  on  the  cortex  (Plate  J).  It 
would  appear  that  the  hammerstones  were  an  expedient  part  of  the 
technology,  many  being  discarded  after  testing  only  one  or  a  few 
cores.  This  expediency  can  be  seen  as  an  efficient  strategy  only 
in  the  context  of  the  local  abundance  of  quartzite  cobbles  in  the 
gravels  of  the  Tortugas  surface  (see  Chapter  5). 

The  apparent  emphasis  on  iithic  reduction  at  Site  lb  is 
further  evidenced  by  the  percentages  of  reduced  cores  and  angular 
debitage.  Reduced  (i.e.,  '‘other”;  cores  follow  the  pattern  for 
test  cores,  occurring  in  a  significantly  greater  proportion  at 
Site  do  i  Z  =  1.648,  p  =  .03).  Angular  debitage,  a  common 
byproduct  ot  primary  core  reduction,  is  almost  twice  as  common  at 
Site  Jb  than  at  J7.  The  difference  is  significant  at  p  =  .0001  (Z 
=  7.1-tiy;.  The  presence  ot  significantly  different  proportions  ot 
anvils  at  Site  J6  also  supports  the  importance  of  initial  core 
reduction  (Z  =  /.3b3b,  p  =  .0034;.  The  anvils  consist  ot  large 
dolomite  cobbles  with  clusters  of  pecking  marks  on  one  or  more 
surfaces  (Plate  b;.  it  is  likely  that  they  were  used  with 
..amraerstones  to  split  raw  material  pebbles  with  a  bipolar 
technique . 

In  light  ot  these  data,  it  may  seem  unusual  that  Site  Jb 
contains  a  significantly  lower  proportion  of  flakes  than  Site  J/ 
(Z  =  -9.9J31 ,  p  =  .UUUi;.  However,  this  observation  is  consistent 
with  a  model  of  differing  logistic  contexts  for  the  sites. 
Proportionately  more  cores  were  being  initially  reduced  at  Site 
Jb,  but  tnese  activities  did  not  lead  to  the  deposition  of  as  many 
flakes  as  would  be  expected  had  they  been  completely  reduced.  In 
this  region,  high  relative  frequencies  of  waste  flakes  have  been 
associated  with  longer-term  residential  sites  (O'Laughlin  19/9, 
1 980 ).  Proportionately  greater  amounts  of  waste  accumulate  at 
such  sites  because  they  are  the  foci  for  tool  production  and 
maintenance.  Conversely,  short-term  camps  contain  lower 
percentages  ot  flakes  presumably  because  fewer  tools  were 
munutactured  there.  if  these  expectations  are  accepted  as 
reasonable,  then  Site  lb  can  be  seen  as  the  remains  ot  a  shorter- 
term  occupation.  While  tunctioning  primarily  as  a  plant 
processing  camp,  Iithic  procurement  appears  to  have  been  a 
secondary,  embedded  strategy.  Lithic  procurement  would  be  a 
requisite  at  either  site,  but  cores  appear  to  have  been  more 
thoroughly  reduced  at  Site  J7  (see  below),  thus  producing  the 
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Higher  proportion  of  flakes.  The  use  of  cores  for  shims  in  the 
post  sockets  of  some  structures  at  Site  37  (Chapter  8)  suggests 
that  many  cores  were  expended  at  the  site.  At  Site  Jb,  after  the 
initial  testing  of  raw  materials,  cores,  and  perhaps  some  flakes, 
were  probably  carried  from  the  site  for  further  reduction 
elsewhere . 

The  differences  between  the  sites  suggest  that,  in  the 
contexts  of  their  respective  settlement  systems,  Site  JO  was 
probably  a  short-term  camp  ancillary  to  a  more  permanent 
residence.  Site  J7  may  have  served  as  a  short-term  residential 
base  camp.  This  possibility,  which  is  in  accord  with  data  on 
flake  morphology,  biface  manufacture  and  curation,  feature 
variability  and  activity  patterning,  is  discussed  further  in  later 
sections  of  the  report. 


Lithic  Raw  Materials 

The  Keystone  Site  J6  and  J7  lithic  assemblages  are  comprised 
ot  21  general  categories  of  raw  materials.  Two  hundred  and  ten 
material  varieties  were  identified  within  these  general 
categories.  Trie  range  of  material  categories  present  in  the  Site 
Jb  and  J7  assemblages  is  similar  to  that  reported  for  Keystone 
Sites  JJ  and  34  (O'Laughiin,  iy80:  ib/-180)  and  Site  32  (Fields  and 
Girard,  iy«3:  lbO-162).  However,  the  relative  frequencies  of  the 
raw  material  categories  varies  among  the  assemblages  of  each  site, 
and  the  210  material  varieties  identified  at  Sites  Jb  and  37 
represents  a  much  greater  variety  of  lithic  resources  than  has 
been  identified  at  the  other  Keystone  sites.  The  greater 
variability  observed  in  study  is  probably  due  to  differences  in 
the  level  of  detail  used  in  relation  to  previous  investigations. 

A  complete  listing  of  the  2iU  raw  material  varieties  is 
provided  in  Appendix  lie.  The  detailed  listing  of  material 
varieties  is  included  mainly  as  a  reference  for  other  research  in 
the  region.  In  the  past,  the  presence  of  a  variety  of  fine¬ 
grained  cherts  in  the  El  Paso  area  has  often  been  interpreted  as 
evidence  for  the  use  of  nonlocal  lithic  sources.  However,  such  a 
view  cannoc  be  supported  without  first  characterizing  the  nature 
and  variability  of  local  resources.  Most  of  the  lithic  types 
recorded  at  Sites  Jb  and  3/  were  observed  in  the  immediate  area 
during  the  georaorphic  study  (Chapter  3).  None  of  the  site 
materials  can  confidently  be  identified  as  nonlocal.  The  list  in 
Appendix  11c  is  important  because  it  reflects  the  range  of 
resource  variability  within  the  local  Tortugas  geomorphic  unit 
(i.e.,  within  a  single  local  lithic  source). 

Numerical  codes  have  been  assigned  to  the  material  varieties 
as  listed  in  Appendix  lid.  Sedimentary  rocks  are  given  codes  in 
the  l  (JO  series;  igneous  rocks  are  represented  by  200  series  codes, 
and  met  a  in  orphic  rocks  are  JUO  series  codes.  Four  hundred,  301), 


I 


and  700  series  codes  include  various  siliceous  cryptocryscaliine 
materials  such  as  cherts,  jaspers,  chalcedonies,  and  silicitied 
wood. 

Of  the  21  general  material  categories,  eight  groups  make  up 
the  bulk  of  the  artifacts  in  the  Keystone  Site  36  and  37  iithic 
assemblages.  These  major  categories  are  briefly  described  below: 
Chert  -  in  tne  analysis  of  Iithic  raw  materials  comprising  the 
assemblages  of  Keystone  Sites  32,  33,  and  34,  O’Laughiin 
(1980:170)  and  Fields  and  Girard  (1982:160)  classified  siliceous 
crypcocrystaiiine  materials,  including  jaspers,  chalcedonies,  and 
siiicified  wood,  under  the  general  category  of  chert.  Although 
these  materials  are  basically  similar  in  terms  of  siliceous 
composition,  availability,  and  nodule  size  in  the  local  gravels, 
some  investigators  have  no  ted  different  degrees  of  fracture 
mechanics  and  fracture  quality  among  them.  Gomolak  (1981)  notes 
that  due  to  their  generally  finer  cryptocrystailine  structure  and 
homogeneity,  jaspers  and  chalcedonies  have  superior  fracture 
mechanics  compared  to  most  cherts  and  siiicified  woods. 

In  light  of  variation  in  fracture  quality  among  the  materials 
and,  in  the  interest  of  determining  whether  such  qualities  were  a 
possible  factor  in  the  selection  of  specific  materials  for  the 
production  of  different  artifact  types  at  Keystone  Sites  36  and 
37,  cryptocrystailine  materials  were  separated  into  the  four 
categories  of  chert,  jasper,  chalcedony,  and  siiicified  wood. 

Cherts  are  siliceous  cryptocrystailine  materials  which  have 
good  concho idal  fracture  and  edge  strength.  One  hundred  forty-one 
varieties  of  chert  were  catalogued  in  the  Site  36  and  37 
assemblage,  encompassing  an  extensive  range  of  colors,  textures, 
inclusion  types,  and  fracture  quality. 

Cherts  are  available  in  the  local  gravel  deposits,  although 
not  in  particular  abundance  compared  to  the  amounts  of  dolomite 
and  rhyolite  (see  Table  5).  They  occur  in  nodular  and  tabular 
form,  with  both  forms  having  a  cortex  and  rarely  exceeding  8  cm  in 
length  (o'Laughlin  1960:170;  also  this  chapter  beiow). 

One  variety  of  local  bedded  chert  has  a  notably  high 
incidence  in  the  Keystone  area,  both  in  the  Iithic  assemblages  of 
tne  archaeological  sites  and  the  local  gravels.  It  has  been  given 
the  name  "Rancheria"  based  upon  its  common  occurrence  in  the 
Rancheria  formation  in  the  Franklin  and  Organ  Mountains 
(Carmichael  1983:  it>7).  It  is  a  brown-weathering  and  porous  chert 
with  colors  ranging  from  black  to  light  brown;  the  brown  areas 
represent  weathered  zones.  Four  varieties  of  Rancheria  chert  have 
been  identified  and  catalogued  based  upon  the  presence  or  absence 
of  banding  and  mixing  of  the  unweathered  biack  zones  and  weathered 
light  brown  zones  (see  Appendix  lid,  Codes  450-453). 

Rancheria  chert  occurs  in  nodules  or  thinly  laminated 
deposits  within  limestone  strata  (Loudon  and  Bowsher,  1949:19), 


and  is  widely  distributed  throughout  the  Franklin  and  Hueco 
Mountains  and  Bishop  Cap  regions  of  the  Keystone  project  area  and 
southern  New  Mexico  (Carmichael  1983: 167j.  In  the  local  Keystone 
area,  it  is  most  commonly  found  as  small,  5  -  8  cm  tabular 
fragments,  but  small  nodules  are  also  common  in  the  local  alluvial 
gravels . 

Compared  to  other  cherts,  Ranchena  chert  is  generally 
interior  in  terms  of  fracture  quality.  Whalen  (19/8:4)  has  stated 
that  the  majority  of  cherts  available  around  the  Franklin 
Mountains  are  of  poor  quality;  presumably  the  high  proportion  of 
Kancheria  chert  in  the  alluvial  and  colluvial  gravels  around  the 
Franklin  Mountains  led  to  his  assessment.  The  black  porous  and 
brown  porous  varieties  (Codes  451  and  452)  have  especially  poor 
conchoidal  fracture,  and  percussion  often  leads  to  breakage  and 
block  debitage  along  solution  joints  or  texture  faults,  making  the 
removal  of  large  flakes  and  the  thinning  of  cores  difficult. 
However,  the  black/gray  banded  and  biack/gray  mixed  varieties 
(Codes  450  and  455)  are  characterized  by  a  slightly  more 
homogeneous  structure  and  subsequently  are  more  suitable  for 
utilization  in  particular  types  of  flake  and  tool  production. 

Rancheria  cherts  comprise  a  significant  proportion  (up  to 
51  /„)  of  the  total  chert  sample  utilized  at  Sites  5b  and  37. 
interestingly,  the  inferior  structure  qualities  marking  these 
cherts  as  less  suitable  for  well  controlled  reduction  and  tool 
production  appear  to  have  made  them  particularly  suitable  for  the 
production  of  at  least  two  types  of  tools.  A  preference  of 
Rancheria  chert  for  the  manufacture  of  scrapers,  is  evident  at 
Sites  56  and  57  (see  below,  this  chapter).  A  lesser  preference  is 
evident  for  utilized  flakes.  The  selection  of  Rancheria  chert  for 
the  production  of  these  two  tool  types  may  be  due  to  its  structure 
and  fracture  qualities.  Although  it  is  by  no  means  definite, 
observations  in  the  field  and  lab  have  suggested  that  Rancheria 
cherts  are  slightly  denser  and  more  durable  than  many  other  local 
cherts.  Future  controlled  experimentation  is  suggested  in  order 
to  evaluate  this  possibility. 

Jaspers  and  Chalcedonies.  These  are  siliceous,  highly 
cryptocrystalline  materials.  Jaspers  generally  are  notable  for 
their  homogeneous  texture;  chalcedonies  for  their  waxy  luster. 
Ail  samples  are  characterized  by  excellent  conchoidal  fracture 
properties  and  good  edge  retention. 

Jaspers  and  cnalcedonies  occur  as  nodules  in  the  local 
alluvial  gravels.  Chalcedony  nodules  usually  have  a  hard,  uneven 
cortex  and  are  small  in  size,  eleven  varieties  of  jasper  and  51 
varieties  of  chalcedony  were  identified  in  the  Site  36  and  37 
lithic  assemblages  (see  Appendices  lie  and  Ildj. 


Silicif ied  Wood.  Silicitied  wood  (petrified  wood;  is  present  in 
minimal,  quantities  as  small  tabular  cobbles  in  the  local  alluvial 
gravels.  Tne  traccure  mechanics  of  this  material  are  dependent 
upon  the  character  of  the  mineral  replacements  of  the  original 
wood  structure  (Chapman  197/:429).  Some  samples  have  tabular 
fracture  planes  which  render  the  material  sample  unsuitable  for 
furcher  use.  others  have  tabular  fracture  along  the  wood  grain 
but  fracture  conchoidaily  across  the  grain.  Good  conchoidai 
fracture  occurs  only  in  those  samples  which  have  most  of  the 
original  wood  structure  replaced  (Gomolak  1961).  The  latter  two 
types  of  fracture  quality  were  noted  among  the  samples  of 
siiicified  wood  in  the  Site  36  and  37  lithic  assemblage. 

Rhyolite.  Rhyolite  is  an  igneous  rock  which  ranges  in  texture 
from  fine  to  coarse  grained.  Large  to  small-sized  phenocrysts  of 
quarcz,  feldspar,  and  biotite  are  usually  present  within  a  fine¬ 
grained  matrix. 

Eight  varieties  of  rhyolite  were  identified  in  the  Site  36 
and  37  assemblages.  Predominant  are  the  Thunderbird  rhyolite  red 
and  black  varieties.  They  are  both  very  coarse-grained  porphyry 
with  large  phenocrysts  which  are  surrounded  by  a  finer-grained 
matrix,  red  or  black  in  color.  Fracture  qualities  are  poor  and 
they  tend  to  bre  .  or  crumble  into  irregular  blocks  and  fragments 
upon  application  of  force.  Thunderbird  rhyolite  is  a  major 
geologic  component  of  the  Franklin  Mountains,  and  small  to  large¬ 
sized  cobbles  are  present  in  large  quantities  throughout  the 
Keystone  area,  making  it  a  readily  available  lithic  resource. 

Soledad  rhyoiite  represents  the  second  highest  proportion  of 
rhyolites  at  Site  36  and  37.  It  is  a  material  with  a  nonlocal 
origin  in  the  Organ  Mountains  but  which  is  available  in  Rio  Grande 
gravels  downstream  of  Las  Cruces.  Tnis  rhyolite  has  a  light  red 
or  purple  matrix  (7.5R  6/2  or  5/2)  with  very  small  pinkish-gray 
phenocrysts.  It  is  very  fine-grained  and  has  conchoidai  fracture 
properties  equal  to  that  of  many  cherts. 

Other  rhyolites  are  present  in  small  quantities.  Reworked 
flow-banded  Tnunderbird  rhyolite  is  a  slightly  finer-grained 
variety  of  Thunderbird  rhyolite.  Its  phenocrysts  are  generally 
smaller  and  occur  in  a  band  surrounded  by  a  fine-grained  matrix 
which  usually  lacks  phenocrysts.  Picacho  rhyolite  is  a  medium¬ 
grained,  red-banded  material  with  a  source  near  Las  Cruces,  New 
Mexico.  Two  varieties  of  rhyoiite  Welded  Tuff  were  identified. 
These  are  glassy  materials  with  fine-grained  matrices  and 
relatively  good  fracture  quality.  No  source  has  been  pinpointed 
for  the  welded  tufts,  although  possible  origins  near  the  organ 
Mountains  of  New  Mexico  have  been  suggested  (Carmichael  1963:166- 


Dolomite.  A  high  proportion  of  the  Site  lb  and  17  iithic 
assemblages  is  comprised  of  dolomite  (limestone).  This  material 
vanes  greacly  in  texture  and  color;  however,  the  majority  are 
medium-grained  and  light  gray  in  color.  Conchoidai  fracture  is 
lair,  although  many  samples  are  easily  shattered.  In  all  samples, 
production  of  flakes  and  thinning  of  cores  is  difficult  due  to  a 
tendency  for  hinge  fractures  to  result  from  percussion  and 
pressure  flaking  (o'Laughlin  1980:170).  Furthermore,  edge 
retention  and  durability  is  poor. 


As  with  rhyolite,  dolomite  is  a  major  geologic  component  of 
the  FranKlin  Mountains  and  is  the  most  abundant  material  type 
represented  in  the  local  alluvial  gravels  of  the  Keystone  area. 


Quartzite.  Quartzite  varies  from  fine  to  medium-grained,  but  does 
not  fracture  well  conchoidally  and  has  little  edge  retention.  Its 
importance  in  the  bite  16  and  17  assemblages,  and  tne  Site  12 
assemblage  (Fields  and  Girard  1982: Ibi)  is  that  the  one  artifact 
category  of  hammerstones  consists  almost  entirely  of  this 
material.  Quartzite  is  found  in  small  quantities  in  the  local 
alluvial  gravels.  However,  a  major  local  source  for  quartzite 
hammerstones  is  located  east  of  Site  lb  on  the  Tortugas  geomorphic 
surface  (Carmichael  and  Elsasser,  1984;  see  also  this  chapter 
below) . 


Obsidian.  Obsidian  is  easily  worked  and  has  excellent  conchoidai 
fracture.  However,  it  has  poor  edge  retention  and  durability 
relative  to  ciiert  and  the  other  siliceous  cryptocrys tai  1  ine 
materials  (O'Laughlin  1980:170). 


Obsidian  nodules  are  very  small  and  have  a  distinctive 
cortex.  The  occurrence  of  obsidian  nodules  in  the  local  alluvial 
gravels  is  rare,  and  the  material  is  correspondingly  rare  in  the 
Keystone  assemblages.  Its  importance  derives  from  its  potential 
for  providing  chronoraetric  daces  (See  Chapter  11). 


Discussion 


The  distributions  of  material  types  at  Sites  lb  and  l 7  are 
summarized  in  Table  20.  All  percentages  represent  the  relative 
frequencies  of  raw  materials  occurring  in  each  of  the  three 
columns.  Below  the  main  table  are  supplementary  listings  for  the 
Thunderbird  rhyolites  and  Kancheria  cherts,  the  total  number  of 
material  varieties  for  each  site,  and  a  comparison  of  the  total 
proportions  of  fine-grained  and  coarse-grained  materials. 


Considering  the  combined  assemblages  from  Keystone  Sites  lb 
and  )/,  the  most  frequently  recovered  material  is  chert  (41.22), 
followed  by  rhyolite  (14.72),  dolomite  (11.82),  chalcedony 
(1U.12),  quartzite  tl.72>,  obsidian  (2.b2)  and  jasper  (1.92).  The 


remaining  5.8/.  of  material  varieties,  representing  those  utilized 
less  frequently,  include  sandstone,  siltstone,  basalt,  granite, 
silicitied  siltscones,  quartzitic  sandstone,  schist,  quartz, 
silicified  shale,  and  various  undifferentiated  sedimentary, 
igneous,  and  metamorphic  rocks. 

A  comparison  of  the  assemblages  from  Sites  16  and  17  reveals 
differences  in  the  relative  frequencies  of  chert,  dolomite, 
rhyolite  and  quartzite  (Table  20).  The  differences  appear 
indicative  of  a  general  pattern  in  the  use  of  firu  ,  medium  and 
coarse-grained  raw  materials.  It  should  be  noted  that  the 
distinctions  between  fine,  medium  and  coarse-grained  textures  are 
relative  qualities  noted  within  individual  material  categories 
(i.e.,  a  medium-grained  chert  is  often  finer  than  a  fine-grained 
rhyolite,).  For  present  purposes,  fine-grained  materials  include 
all  siliceous  cr yptocrystailines  and  obsidian.  Medium  to  coarse¬ 
grained  materials  include  ail  textures  of  rhyolite,  dolomite  and 
other  siliceous  rocks. 

As  shown  in  Table  20,  Site  3b  exhibits  a  significantly  higher 
proportion  of  fine-grained  materials  (Z  =  4.00,  p  »  .0001),  with 
the  medium  and  coarse  group  showing  the  opposite  pattern.  This 
distinction  is  mirrored  by  the  occurrence  of  cherts  at  the  sites. 
Although  cherts  are  predominant  in  both  assemblages,  they  make  up 
a  higher  proportion  of  the  artifacts  at  Site  3b  (  Z  =  3.438,  p  = 
.0003).  Within  the  chert  portion  of  the  assemblages,  however. 
Site  37  contains  a  greater  number  of  material  varieties.  As  in 
the  case  of  artifact  types,  the  number  of  material  varieties  is 
very  likely  conditioned  by  the  size  of  the  collection,  and  little 
meaning  can  be  attributed  to  the  difference  at  the  present  time. 

In  contrast  to  the  distribution  of  chert,  the  coarser 
material  such  as  rhyolite  and  dolomite  are  significantly  more 
common  at  Site  37.  The  difference  of  proportions  for  dolomite  are 
significant  at  p  =  .UUU2  (Z  =  3.5028)  and  for  rhyolite  at  p  =  .001 
(Z  =  -3.0387).  quartzite  is  the  only  coarse  material  type  which 
is  significantly  more  common  Site  3b  (Z  =  2.43  7  ,  p  =  .0073). 
Nearly  yo%  of  this  material  occurs  in  the  form  of  hammerstones  and 
some  additional  specimens  are  hammerstone  spalls.  Thus,  quartzite 
was  primarily  collected  for  use  as  hammers  rather  than  for  flaking 
mater iai  . 

These  differences  between  the  assemblages  would  appear  to 
indicate  greater  selectivity  in  the  use  of  raw  materials  at  Site 
3b  and,  conversely,  a  more  eclectic  procurement  strategy  at  Site 
3  7.  Presumably,  tine-grained  rocks  (i.e.,  cherts)  would  be 
selected  tor  qualities  such  as  greater  predictability  of  fracture 
which  contribute  to  greater  control  during  reduction.  Control 
would  be  especially  important  in  the  manufacture  of  curated  tools. 
Although  formal  tools  are  not  common  at  Site  lb,  it  has  already 
been  suggested  that  the  procurement  ot  stone  tor  such  tools  may 
have  been  an  embedded  strategy  at  the  site.  The  higher 
proportions  ot  fine  l  i  t  hi  c  raw  material  would  support  a  model 
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Table  20.  Distributions  of  Material  Categories  by  Site 


I 

i 


Total 

Material  Category  Keystone  36  Keystone  37  Assemblage 


Sedimentary,  Undifferentiated 

1 

0.2 

2 

0.2 

3 

0.2 

Sandstone 

2 

0.3 

8 

0.7 

10 

0.6 

Dolomite 

56 

9.7 

181 

15.9 

237 

13.8 

Siltstone 

9 

1.6 

9 

0.8 

18 

1.1 

Igneous,  Undifferentiated 

2 

0.3 

1 

0.1 

3 

0.2 

Obsidian 

10 

1.7 

34 

3.0 

44 

2.6 

Basalt 

— 

— 

9 

0.8 

9 

0.5 

Rhyolite  (8  varieties) 

64 

11.0 

188 

16.5 

252 

14.7 

Granites  and  Diorites 

— 

— 

7 

0.6 

7 

0.4 

Metamorphic,  Undifferentiated 

1 

0.2 

1 

0.1 

2 

0.1 

Quartzitic  Sandstone 

2 

0.3 

5 

0.4 

7 

0.4 

Quartzitic  Sandstone  Conglomerate  — 

— 

2 

0.2 

2 

0.1 

Quartzite 

44 

7.6 

54 

4.7 

98 

5.7 

Schist 

— 

— 

2 

0.2 

2 

0.1 

Silicified  Shale 

1 

0.2 

3 

0.3 

4 

0.2 

Quar  tz 

1 

0.2 

1 

0.1 

2 

0.1 

Silicified  Siltstone  (3  varieties)  3 

0.5 

8 

0.7 

11 

0.6 

Silicified  Wood 

2 

0.3 

17 

1.5 

19 

1.1 

Jasper  (11  varieties) 

10 

1  .7 

22 

2.1 

32 

1  .9 

Chalcedony  (31  varieties) 

58 

10.1 

118 

10.4 

176 

10.3 

Chert  (141  varieties) 

312 

54.0 

463 

40.8 

775 

45.2 

Totals 

576 

99.9 

1133 

100.0 

1709 

99.8 

Total  number  of  varieties 

130 

184 

210 

Rancheria  Cherts 

85  14.7 

142 

12.5 

227 

13.3 

Thunderbird  Rhyolites 
%  of  total  chert  sample  which 

39  6.7 

89 

7-8 

128 

7.5 

are  Rancheria  cherts 

27% 

31% 

29% 

Recent  coarse  and  medium-grained 

32.4% 

42.4% 

39% 

Percent  fine-grained  materials 

67.6% 

57.6% 

61% 

(jasper,  chalcedony,  obsidian, 
chert,  silicified  wood) 
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within  which  cherts  were  tested  and  selected  at  Site  3b  for 
eventual  use  in  the  manufacture  of  curated  tools  at  a  more 
permanent  site.  The  somewhat  more  eclectic  strategy  evidenced  at 
Site  3 7  would  indicate  a  greater  emphasis  on  the  production  and 
use  of  expedient  flake  tools.  The  implications  of  these  two 
potentially  different  reduction  trajectories  for  flake  morphology 
are  explored  later  in  the  chapter. 


A  general  summary  of  the  raw  material  variability  within  the 
assemblages  will  not  be  presented  here.  instead,  the  importance 
and  implications  of  this  variability  will  become  apparent  during 
the  following  discussions  of  raw  material  utilization  in  the 
manufacture  of  specific  types  of  artifacts  and  tools.  A  primary 
goal  of  the  analysis  is  to  identify  aspects  of  raw  material 
availability,  suitability,  and  utilization  as  they  relate  to  tool 
curation  and  expediency. 


Material  Utilization  Among  Artifact  Classes 


Sources  of  raw  materials  used  in  the  manufacture  of  tools  are 
known  to  have  specific  distributions  within  a  given  environment. 
Information  on  the  distributions  of  lithic  raw  materials  among 
arcneological  sites  can  provide  insights  into  the  migratory 
patterns  and  procurement  strategies  of  prehistoric  populations. 
However,  lithic  raw  materials  should  not  be  viewed  as  a 
descriptive  attribute  alone,  but  as  part  of  a  broader  series  of 
behavioral  considerations  (Chapman  1977:372;  Schutt  and  Vierra 
19S(J:45).  Different  materials  exhibit  a  wide  range  of  source 
locations  and  availability  relative  to  floral  and  faunal  resources 
and  favorable  settlement  areas.  Also,  various  physical  properties 
such  as  texture,  homogeneity,  elasticity,  density,  and  hardness 
make  them  more  or  less  suitable  for  differing  tasks.  However,  data 
from  Keystone  Sites  36  and  37  indicate  that  the  physical 
properties  of  raw  materials  alone  do  not  account  for  tne 
distributions  of  material  varieties  among  artifact  classes  at 
these  sites. 


Given  the  ephemeral  nature  of  Sites  3b  and  37,  a  variety  of 
factors  besides  material  quality  may  have  conditioned  material 
selection.  Such  factors  might  well  include  the  energy  expenditure 
required  for  procurement,  and  logistical  concerns  pertaining  to 
the  use  of  different  tool  classes.  As  discussed  below,  rhyolite, 
dolomite,  Rancheria  chert,  and  other  materials  of  generally 
inferior  quality  are  well  represented  in  the  artifact  classes  at 
Sites  3b  and  37.  Although  the  distributions  of  these  materials 
might  be  considered  as  merely  indicative  of  their  general 
abundance  in  the  local  gravels,  a  more  satisfying  explanation 
would  also  consider  the  above  mentioned  issue  of  site  context  as 
i t  relates  to  patterns  of  expediency  or  curation  in  the 
assemblages. 


in  the  following  discussion,  raw  materials  identified  among 
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Che  various  classes  ot  artifacts  at  Sites  3b  and  37  will  be 
analyzed  with  reference  to  their  association  with  different 
patterns  ot  reduction.  The  analysis  will  also  be  directed  towards 
the  consideration  of  broader  patterns  of  site  occupation.  It  is 
felt  that  raw  material  selection  at  Sites  36  and  37  was  governed 
in  part  by  interrelated  factors  of  material  suitability  and 
material  availability.  These  factors  were,  in  turn,  operating 
within  specific  logistic  contexts  characterizing  ephemeral  sites 
with  differing  systemic  relationships. 

Tables  21  and  22  list  the  distribution  of  raw  materials  among 
the  five  types  ot  cores  identified  at  Sites  3b  and  37. 
Percentages  reflect  the  frequency  of  a  raw  material  occurring 
within  a  particular  type  of  core,  and  totals  for  each  material 
type  are  provided  at  the  right  of  the  table. 

Tested  pebble  cores  are  the  most  common  type  at  Siij  3b  and 
multiple  platform  cores  predominate  at  Site  3  7.  At  bcth  sites 
fine-grained  materials  are  the  most  common  but  their  distributions 
differ  between  sites.  Fine-grained  siliceous  materials  comprise 
7/. 2%  ot  the  tested  cores  at  Site  3b  but  only  3b. 3%  of  those  at 
37,  a  difference  which  is  statistically  significant  (Z  =  1.893,  p 
=  .0294).  The  opposite  relationship  is  seen  among  multiple 
platform  cores  where  fine  materials  total  73.8%  at  Site  37  and 
52.7%  at  3b  (Z  =  -2.2/3,  p  =  .0116).  Since  tested  cores  are 
minimally  reduced,  while  multiple  platform  cores  are  relatively 
completely  reduced,  the  differential  distributions  would  seem  to 
indicate  that  even  though  fine  siliceous  rocks  were  the 
predominate  materials  tested  at  Site  3b,  they  were  less  thoroughly 
reduced  than  at  Site  3  7.  This  observation  is  in  accord  with  the 
suggestion  made  earlier  that  fine  materials  were  tested  by  the 
occupants  of  Site  3b  for  eventual  removal  to  other  sites. 

This  pattern  is  further  supported  by  the  distribution  of  raw 
materials  among  flake  types  (Table  23).  It  is  evident  that  a 
higher  proportion  of  the  flakes  at  Site  3b  are  of  chert  (50. /% 
versus  42.1%;.  This  difference  is  significant  at  p  =  .U1U4  (Z  = 
2.318).  Conversely,  a  significantly  higher  proportion  (39.5% 
versus  27.8%)  of  the  flakes  at  Site  37  consist  of  medium  to 
coarse-grained  materials  (Z  =  -3.2/7,  p  =  ,000b). 

Raw  material  distributions  relative  to  primary,  secondary  and 
tertiary  1 1  ake  s  are  listed  in  Tab!  e  24.  A  c  om  par  i  so  n  of  t  he  two 
assemblages  indicates  differences  in  the  distribution  of  fine¬ 
grained  materials  among  flake  types.  Specifically,  tertiary 
flakes  at  Site  3b  show  higher  percentages  of  fine  materials  and 
lower  percentages  ot  medium  to  coarse-grained  materials  t  ban  at 
Site  37.  The  data  contributing  to  this  pattern  may  be  summarized 
as  follows: 


Site  36 


Sice  i  1 


Primary  Secondary  Tertiary  Primary  Secondary  Tertiary 


Fine-grained 

1  5 

105 

// 

54 

189 

8b 

s  i  L  icious 

(b .//.) 

(53.8/.) 

(39.52) 

(16.42) 

(57.42) 

(26.12) 

Medium  and 

1  3 

53 

8 

38 

104 

b6 

coarse 

(17. 62) 

(71.6/.) 

( 10.82) 

(18.32) 

(50.52) 

(31.82) 

Due  to  the  number  ot  categorical  variables  involved  in  this 
comparison,  the  significance  of  the  distribution  is  most  readily 
tested  using  a  chi-square  statistic  (Blalock  1972:233).  In  a 
cross  tabulation  of  the  occurrence  of  fine  materials  at  each  site 
by  flake  type,  the  differences  between  the  assemblages  are  found 
to  be  significant  beyond  the  952  confidence  level  (chi-square  = 
lb. 1912,  df  =  2,  p  =  .001,).  The  main  deviations  from  the  expected 
distribution  occur  at  Site  16  where  fine-grained  materials  are 
more  common  among  tertiary  flakes  and  less  common  among  primary 
flakes  than  was  predicted.  The  complementary  differences  in  the 
distribution  of  medium  and  coarse  materials  are  significant  at  a 
similar  confidence  level  (chi-square  ■  13.7011,  df  =  2,  p  *  .001). 
Coarse-grained  materials  are  more  common  than  expected  among 
tertiary  flakes  at  Site  37  and  less  common  than  expected  for  the 
same  flake  type  at  36.  While  it  is  possible  to  produce  tertiary 
flakes  in  all  stages  of  lithic  reduction,  they  are  generally 
viewed  as  typical  of  the  later  stages.  Among  the  artifacts 
representing  the  later  stages  of  reduction,  there  is  supporting 
evidence  for  the  pattern  of  material  use  identified  earlier  among 
cores.  The  higher  proportion  of  fine-grained  materials  at  Site  3b 
again  indicates  greacer  selectivity  in  raw  material  use.  Since 
virtually  identical  raw  materials  were  locally  available  to  the 
occupants  ot  both  sites,  the  higher  proportion  of  fine-grained 
types  at  Site  36  indicates  greater  selectivity  in  the  exploitation 
of  tne  lithic  resource.  The  more  eclectic  use  ot  materials  at 
Site  37  extends  even  to  tertiary  flakes.  Tnis  was  unanticipated 
since  it  had  been  expected  that  extensive  reduction  (i.e., 
requiring  greater  control)  would  be  confined  mainly  to  finer 
materials  when  they  are  so  readily  available. 

Tables  25  through  28  present  the  occurrence  of  material  types 
among  utiLized  fLakes  and  the  more  formalized  tools  recorded  at 
each  site.  Chert,  dolomite  and  rhyolite  were  most  frequently 
selected  for  utilized  flakes,  with  chalcedony,  obsidian  and  jasper 
also  present  in  varying  amounts  (Table  25).  Although  it  appears 
that  fine-grained  materials  were  more  commonly  used  at  Site  3b,  a 
difference  of  proportions  test  (Blalocx  1972:228)  was  not 
significant  (Z  =*  .9bt5,  p  =  .lb85). 

Table  2b  shows  the  material  distributions  among  scrapers  from 
Sites  3b  and  37.  The  three  forms  of  specialized  scrapers 
(spokesnave,  hinge  and  denticulate)  have  not  been  listed 
separately  since  they  are  tew  in  number.  Furthermore,  their 
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Table  21.  Material  Composition  of  Cores  -  Keystone  Site  36 


Material  Type 

Tested/Split 

Pebble 

Single 

Platform 

Opposing 

Platform 

Multiple 

Platform 

Bifacial 

Totals 

Chert 

54(60.0) 

5  (50.0) 

1  (33.3) 

15(51.7) 

75 

(55.7) 

(Rancheria)* 

(17)08.9) 

(3) (30.0 ) 

— 

(5)07.2) 

-  < 

:  25)08. 8) 

Jasper 

1  (  1.1) 

— 

— 

— 

— 

1 

(  0.8) 

Chalcedony 

10  (11.1) 

1  (10.0) 

— 

— 

— 

11 

(  8.3) 

Dolomite 

10  (11.1) 

3  (30.0) 

1  (33-3) 

3  00.3) 

— 

17 

02.8) 

T-Bird  Rhyo  Red 

4  (  4.4) 

1  (10.0) 

_ 

5  07.2) 

10 

(  7.5) 

T-Bird  Rhyo  Black  - 

— 

— 

1  (  3.5) 

— 

1 

(  0.8) 

Reworked  Flow  Rhyo  - 

— 

— 

1  (  3.5) 

— 

1 

(  0.8) 

Soledad  Rhyo 

1  (  1.1) 

— 

— 

1  (  3.5) 

— 

2 

(  1.5) 

Other  Rhyo 

1  (  1.1) 

— 

— 

— 

1  (100) 

2 

(  1.5) 

Siltstone 

- - 

— 

1  (33.3) 

2  (  6.9) 

3 

(  2.6) 

Quartzite 

7  (  7.8) 

— 

— 

1  (  3.5) 

— 

8 

(  6.0) 

Metamorphic, 
Undiff . 

1  (  1.1) 

1 

(  0.8) 

Quartz. 

Sandstone 

1  (  1.1) 

— 

— 

— 

— 

1 

(  0.8) 

Totals 

90 

10 

3 

29 

1 

133 

*  Material  frequencies  in  parentheses  not  calculated  in  column  totals 
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Table  22.  Material  Composition  of  Cores  -  Keystone  Site  37 

Tested/Split  Single  Opposing  Multiple 


Material  Type 

Pebble 

Platform 

Platform 

Platform 

Bifacial 

Totals 

Chert 

27 

(32.9) 

18  (40.0) 

10 

(45.5) 

59  (57.3) 

5  (62.5) 

119 

(45.8) 

(Rancheria)* 

(3) 

(  3.7) 

(11) (24.4) 

(5) (22.7) 

( 17) ( 16.5) 

( 1 ) ( 12 .5) 

(37) (14.2) 

Jasper 

2 

(  2.4) 

3  (  6.7) 

1 

( 

4.5) 

5  (  4.9) 

_ _ 

1 1 

(  4.2) 

Chalcedony 

1 1 

(13.4) 

4  (  8.9) 

2 

( 

9.D 

9  (  8.7) 

— 

26 

(10.0) 

Obsidian 

4 

(  4.9) 

— 

— 

- 

3  (  2.9) 

- _ 

7 

(  2.7) 

Silicified  Wood 

4 

(  4.9) 

3  (  6.7) 

— 

■  — 

- 

— 

— 

7 

(  2.7) 

Dolomite 

10 

(12.2) 

5  (11.1) 

2 

( 

9.1) 

12  (11.7) 

1  (12.5) 

30 

(11.5) 

T-Bird  Rhyo  Red 

1 

(  1.2) 

6  (13.3) 

2 

( 

9.1) 

6  (  5.8) 

1  (12.5) 

16 

(  6.2) 

T-Bird  Rhyo  Black  — 

1  (  2.2) 

2 

( 

9.1) 

2  (  1.9) 

— 

5 

(  1.9) 

Reworked  Flow  Rhyo— 

— 

— 

1 

( 

4.5) 

1  (1.0) 

— 

2 

(  0.8) 

Soledad  Rhyo 

1 

(  1.2) 

— 

1 

( 

4.5) 

4  (  3.9) 

— 

6 

(  2.3) 

Rhyolite  Tuff 

2 

(  2.4) 

— 

— 

— 

— 

1  (12.5) 

3 

(  1.2) 

Picacho  Rhyo 

— 

1  (  2.2) 

— 

— 

— 

_ _ 

1 

(  0.4) 

Other  Rhyo 

6 

(  7.3) 

2  (  4.4) 

1 

( 

4.5) 

— 

— — 

9 

(  3.5) 

Siltstone 

1 

(  1.2) 

_ _ 

1  (  1.0) 

2 

(  0.8) 

Sandstone 

1 

(  1.2) 

- - 

--- 

— 

1 

(  0.4) 

Quartzite 

3 

(  3-7) 

1  (  2.2) 

— 

- 

1  (  1.0) 

_ _ 

5 

(  1.9) 

Basalt 

1 

(  1.2) 

— 

— 

— 

— 

- 

1 

(  0.4) 

Silicified  Shale 

1 

(  1.2) 

— 

— 

— 

_  _  _  _ 

1 

(  0.4) 

^ilicified 

Siltstone 

2 

(  2.4) 

— 

— 

- 

- - 

_____ 

2 

(  0.8) 

Metamorphic , 

Undiff. 

1 

(  1.2) 

— 

— 

- 

— 

— 

1 

(  0.4) 

Granite/Diorite 

1 

(  1.2) 

1  (  2.2) 

- - 

- 

— 

— 

2 

(  0.8) 

Quartz. 

Sandstone 

3 

(  3.7) 

“ - - 

— 

- 

— 

— 

3 

(  1.2) 

Totals 

82 

45 

22 

103 

8 

260 

*  Material  frequencies  in  parentheses  not  calculated  in  column  totals 


Table  23.  Material  Composition  of  Flakes  at 
Keystone  Sites  36  and  37 


Material  Type 


Keystone  36  Keystone  37 


All  Cherts 

137 

(50.7) 

229 

(42.1) 

(Rancheria  Cherts)* 

34 

(12.6) 

60 

(11  .1) 

Jaspers 

7 

(2.6) 

8 

(1.5) 

Chalcedony 

42 

(15.6) 

66 

(12.2) 

Obsidian 

7 

(2.6) 

23 

(4.3) 

Silicified  Wood 

2 

(0.7) 

2 

(0.4) 

Thunderbird  Rhyolite-Red 

10 

(3.7) 

18 

(3.3) 

Thunderbird  Rhyolite-Black 

13 

(4.8) 

31 

(5.8) 

Reworked  Flow  TB  Rhyolite 

— 

— 

11 

(2.0) 

Soledad  Rhyolite 

6 

(2.2) 

23 

(4.3) 

Rhyolite  Tuffs 

1 

(0.4) 

4 

(0.8) 

Other  Rhyolites 

9 

(3.3) 

11 

(2.0) 

Dolomite 

25 

(9.3) 

83 

(15.4) 

Sedimentary,  Undif. 

1 

(0.4) 

__ 

__  _ 

Sandstone 

1 

(0.4) 

3 

(0.6) 

Basalt 

— 

— 

5 

(0.9) 

Granite/Diorite 

— 

_ — 

1 

(0.2) 

Quartzite 

1 

(0.4) 

2 

(0.4) 

Quartzitic  Sandstone 

— 

... 

2 

(0.4) 

Si It stone 

6 

(2.2) 

6 

(1.1) 

Silicified  Siltstone 

2 

(0.7) 

5 

(0.9) 

Silicified  Shale 

— 

— 

2 

(0.4) 

Totals 

270 

(100) 

539 

(100) 

•Entries  in  parentheses  not  calculated  in  column  totals 


i 

j 


212 


Table  24.  Material  Distributions  Among  Flake  Types 


Keystone  36  Keystone  37 


Material  Type 

Primary 

Secondary 

Tertiary 

Primary 

Secondary 

Tertiary 

Chert 

9 

80 

45" 

35 

135 

57 

(6.6) 

(58.4) 

(35.0) 

(1 5.4) 

(59.5) 

(25.1) 

(Rancheria  Chert*) 

3 

22 

9 

12 

38 

10 

(8.8) 

(64.7) 

(26.5) 

(20.0) 

(63.3) 

(16.7) 

Jasper 

1 

2 

4 

4 

3 

1 

(14.3) 

(28.6) 

(57.1) 

(50.0) 

(37.5) 

(12.5) 

Chalcedony 

1 

19 

22 

5 

37 

24 

(2.4) 

(45.2) 

(52.4) 

(7.6) 

(56.1) 

(36.4) 

Obsidian 

1 

3 

3 

7 

12 

3 

(14.3) 

(42.9) 

(42.9) 

(30.4) 

(52.2) 

(13.0) 

Silicified  Wood 

1 

1 

„  - 

3 

2 

1 

(50.0) 

(50.0) 

— 

(50.0) 

(33.3) 

(16.7) 

Dolomite 

3 

20 

2 

13 

45 

25 

(12.0) 

(80.0) 

(8.0) 

(15.7) 

(54.2) 

(30.1) 

(All  Rhyolite*) 

9 

24 

6 

18 

46 

33 

(23.7) 

(61.5) 

(15.4) 

(18.6) 

(47.4) 

(34.0) 

Thunderbird 

Rhyolite-Red 

3 

7 

— 

4 

8 

6 

(30.0) 

(70.0) 

— 

(22.2) 

(44.4) 

(33.3) 

Thunderbird 

Rhyolite-Black 

3 

9 

1 

8 

12 

1 1 

(23.1) 

(69.2) 

(7.7) 

(25.8) 

(38.7) 

(35.5) 

Reworked  Flow-Banded 

Thunderbird  Rhyolite 

_ 

— 

— 

9 

2 

— 

— 

— 

— 

(81.8) 

(18.2) 

Soledad  Rhyolite 

1 

3 

2 

6 

10 

7 

(16.7) 

(50.0) 

(33-3) 

(26.1) 

(43.5) 

(30.4) 

Rhyolite  Tuff 

_ 

1 

_ 

_ 

2 

2 

— 

— 

— 

— 

(50.0) 

(50.0) 

Other  Rhyolite 

2 

4 

3 

— 

6 

5 

(22.2) 

(44.4) 

(33.3) 

— 

(54.5) 

(45.5) 

Table  24.  Material  Distributions  Among  Flake  Types  -  Continued 


Material  Type 

Primary 

Keystone  36 
Se condary 

Tertiary 

Primary 

Keystone  37 
Secondary 

Sedimentary, 

Un  d i f f e  r ent ia  ted 

1 

1 

— 

— 

— 

(50.0) 

(50.0) 

Sandstone 

1 

_  _  — 

1 

_ 

(100) 

— 

— 

(33.3) 

— 

Siltstone 

_ 

6 

3 

3 

— 

(100) 

— 

(50.0) 

(50.0) 

Basalt 

_ 

_  _  _ 

_  _  — 

MMM 

3 

— 

— 

— 

— 

(60.0) 

Granite /Dior it e 

_ 

_  __  _ 

MMM 

1 

— 

— 

— 

— 

(100) 

Quartzitic  Sandstone 

_ 

MMM 

1 

— 

— 

— 

— 

(50.0) 

Quartzite 

_ 

1 

1 

1 

— 

(100) 

— 

(50.0) 

(50.0) 

Silicified  Shale 

_ _ 

_  _  — 

•-BMW 

1 

— 

— 

— 

(50.0) 

— 

Silicified  Siltstone 

_ 

2 

•VMM 

MMM 

3 

— 

(100) 

— 

— 

(60.0) 

*  Material  frequencies 

in  parentheses  not  calculated  in 

column  totals. 

Tertiary 


2 

(66.6) 


2 

(40.0) 


1 

(50.0) 


1 

(50.0) 

2 

(40.0) 


Table  25.  Material  Composition  of  Utilized  Flakes 


Material  Type  Number  and  Percentage  of  Number  and  Percentage  of 

Utilized  Flakes,  Site  36  Utilized  Flakes,  Site  37 


Chert 

28 

(44.4) 

65 

(37.0) 

( Rancher ia  Chert)* 

(5) 

(8.0) 

(20) 

(11  .4) 

Jasper 

3 

(4.8) 

1 

(0.6) 

Chalcedony 

4 

(6.4) 

23 

(13.5) 

Obsidian 

3 

(4.8) 

5 

(2.9) 

Silicified  Wood 

1 

(1.6) 

1 

(0.6) 

Dolomite 

16 

(25.4) 

35 

(20.2) 

(All  Rhyolites)* 

5 

(8.0) 

32 

(18.6) 

Thunderbird  Rhyolite-Red 

— 

— 

6 

(3.5) 

Thunderbird  Rhyolite-Black 

1 

(1.6) 

5 

(2.9) 

Reworked  Flow  TB  Rhyolite 

— 

— 

5 

(2.9) 

Soledad  Rhyolite 

2 

(3-2) 

10 

(5.8) 

Rhyolite  Tuff 

1 

(1.6) 

2 

(1.2) 

Other  Rhyolite 

1 

(1.6) 

4 

(2.3) 

Sedimentary,  Undiff. 

— 

— 

2 

(1.2) 

Sandstone 

— 

— 

2 

(1.2) 

Quartzitic  Sandstone 

— 

— 

2 

(1.2) 

Quartzite 

1 

(1.6) 

— 

— 

Silicified  Shale 

— 

— 

1 

(0.6) 

Silicified  Siltstone 

2 

(3.2) 

4 

(2.4) 

Totals 

63 

100% 

173 

“Tool 

•Material  types  in  parentheses  not  calculated  in  column  totals 


Table  26.  Material  Composition  of  Scrapers  at 
Keystone  Sites  36  and  37 


I 


Material  Types  Keystone  36  Keystone  37 


All  Cherts 

8 

(53-3) 

15 

(33.3) 

(Rancherias)* 

(5) (33-3) 

(9)  (20.0) 

Jaspers 

- 

--- 

2 

(4.4) 

Chalcedony 

2 

(13-3) 

5 

(11.1) 

Obsidian 

- 

— 

2 

(4.4) 

Dolomite 

3 

(20.0) 

13 

(28.9) 

Reworked  Flow  TB  Rhyolite 

- 

1 

(2.2) 

Soledad  Rhyolite 

- 

— 

2 

(4.4) 

Rhyolite  Tuff 

1 

(6.7) 

_ 

... 

Other  Rhyolite 

- 

— 

3 

(6.7) 

Granite /Dior it e 

_ 

1 

(2.2) 

Silicified  Silt stone 

1 

(6.7) 

1 

(2.2) 

Totals 

15 

(100) 

45 

(100) 

•Entries  in  parentheses  not 

calculated  in 

column  totals 

functional  relationship  to  more  typical  scrapers  cannot  be 
determined  on  stylistic  grounds  alone.  More  than  naif  of  the 
scrapers  at  Site  Jo  were  of  chert,  with  chalcedony  and  dolomite 
also  proportionately  high.  A  lower  percentage  of  chert  wac  noted 
among  the  Site  37  scrapers,  although  a  difference  of  proportions 
test  applied  to  ail  cryptocrystalline  materials  indicated  no 
significant  distinction  between  the  assemblages  (Z  =  .8795,  p  = 
.1894).  Rancheria  chert  comprises  33.3%  and  20%  of  the  scrapers 
from  Sites  3b  and  37  respectively,  but  when  considering  the 
percentage  of  Rancheria  relative  to  other  cherts  the  use  of  this 
material  is  roughly  equivalent  between  sites  (Site  36-b2. 5%/Site 
37-60%).  There  is  no  apparent  significant  difference  in  the 
quality  of  material  used  for  scrapers  at  the  two  sites. 

Table  27  summarizes  the  material  distributions  among  the 
remaining  chipped  stone  tool  categories.  Hammerstones  are  included 
here  instead  of  with  the  later  discussion  of  groundstone  artifacts 
because  it  is  felt  that  there  is  a  closer  functional  connection 
between  hammerstones  and  chipped  stone  tools  and  debitage. 

Angular  debitage  selected  for  utilization  resulted  almost 
exclusively  from  the  reduction  of  the  finer  materials  at  both 
sites,  although  Site  3/  has  some  amount  of  dolomite,  rhyolite,  and 
quartzite.  Chert  was  the  most  common  material,  probably  because 
che  high  degree  of  chert  reduction  at  both  sites  would  have 
naturally  resulted  in  a  higher  proportion  of  suitable  debitage. 

Hammerstones  are  notable  in  that  83.3%  and  91.1%  of  the 
samples  at  Sites  36  and  37  respectively  are  of  quartzite, 
reflecting  the  strong  predilection  for  the  use  of  quartzite 
cobbles  from  the  local  gravels.  Dolomite  and  rhyolite  cobbles 
were  also  occasionally  used  for  hammerstones. 

At  Site  37,  choppers  were  produced  mainly  from  dolomite 
cobbles  although  chert  and  rhyolite  were  also  used  in  small 
quantities.  No  choppers  were  found  at  Site  36.  One  drill  was 
found  at  each  site,  and  both  are  of  chert. 

Finaiiy,  the  small  sample  of  bifaces  from  both  sites  are 
comprised  mostly  of  chert.  The  only  exceptions,  at  Site  37,  are 
of  dolomite  and  quartzitic  sandstone  (metaquartzite).  This 
material  distribution  is  entirely  expectable;  given  the  greater 
control  needed  to  manufacture  bifaces,  the  fine-grained  rocks 
would  likely  be  the  materials  of  choice  whenever  they  were  readily 
available.  Further  evidence  for  the  emphasis  on 
c r yp toe r ys t a  1 1 ine s  in  biface  production  is  provided  by  material 
distributions  among  biface  debitage. 

It  has  been  suggested  that  flaxes  with  converging  dorsal 
scars  are  indicative  of  the  advance  stages  of  biface  manufacturing 
and  resharpening  (Laurabach  1980)  and  that  bidirectional  flake 
scars  represent  the  use  of  a  bifacial  core  and  controlled 
reduction  sequence  in  a  complex  manufacturing  trajectory  for 
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Table  27.  Material  Composition  of  Other  Tools  at 
Keystone  Site  36 


Material 

Ut .  Chunk 

Hammerstone 

Biface 

Drill 

All  Cherts 

4  (57.2) 

1  (2.4) 

1  (100) 

1  (100) 

( Rancher ia)* 

(1) 

— 

(1) 

— 

Obsidian 

1  (14.3) 

— 

— 

— 

Dolomite 

_____ 

1  (2.4) 

___ 

Thunderbird 

Rhyolite-Red 

1  (14.3) 

1  (2.4) 

Quartzite 

.... 

35  (83-  3) 

_ _ 

Quartz 

— 

1  (2.4) 

— 

— 

Igneous,  Undif. 

2  (4.8) 

___ 

Sandstone 

— 

1  (2.4) 

— 

— 

Silicified  Shale 

1  (14.3) 

— 

— 

— 

Totals 

7  (100.1) 

42  (100.1) 

1  (100) 

1  (100) 

Keystone  Site  37 


Material 

Ut. 

Chunk 

Hammer- 

stone 

Knife/ 

Biface 

Chopper 

Drill 

Pebble 

Tool 

All  Cherts 

17(54.9) 

1(20.0) 

2  (15.4) 

1(100) 

1(20.0) 

(Rancherias)* 

(9) 

— 

— 

(D 

— 

— 

Chalcedony 

5(16.1) 

— 

— 

— 

— 

— 

Sili.  Wood 

1(3.2) 

— 

1(20.0) 

— 

— 

— 

Dolomite 

3(9.7) 

1(2.2) 

1(20.0) 

7  (53.8) 

— 

2(40.0) 

T-Bird  Red 

1(3.2) 

1(2.2) 

___ 

_  _  _ 

_ 

Flow  TB  Rhyo 

2(6.5) 

— 

— 

1  (7.7) 

— 

— 

Soledad  Rhyo 

— 

1(2.2) 

— 

— 

— 

1(20.0) 

Rhyolite  Tuff 

— 

— 

— 

1  (7.7) 

— 

— 

Other  Rhyo 

— 

1(2.2) 

— - 

2  (15.4) 

— 

— 

Quartzite 

2(6.5) 

41(91 .1) 

_ 

_ 

_ 

Igneous 

— 

— 

— 

— 

— 

1(20.0) 

Quartzitic- 

— 

— 

2(40.0) 

— 

— 

— 

Sandstone  Conglomerate 

Totals 

3K100) 

45(99.9) 

5(100) 

13(100) 

1(100) 

5(100) 

•Entries  in  parentheses  not  calculated  in  column  totals 


biiuces  (Chap, nan  19d2:23d3.  Table  2 B  illustrates  the  frequencies 
of  material,  types  among  flakes  with  such  scar  patterns  at  Sites  lb 
and  1/.  As  expected,  bttace  manufacture  deDitage  is  dominated,  at 
both  sites,  by  the  use  of  finer  raw  materials  (39.2%  -  dB.1/0* 
Coarse-grained  materials  were  more  frequently  used  for  bifaces  at 
Site  17,  in  accord  with  patterns  already  discussed  above. 

Tne  relatively  high  percentage  of  chert  and  otner  fine¬ 
grained  materials  at  Site  lb  implies  a  greater  degree  of 
selectivity  in  the  use  of  local  raw  materials.  That  such 
selectivity  appears  to  be  especially  characteristic  of  tested 
cores  suggests  that  the  procurement  of  preferred  materials  for 
Later  use  may  have  been  an  important  secondary  strategy  at  Site 
lb.  in  contrast,  the  occupants  of  Site  17  appear  to  have  been 
more  eclectic  in  their  choice  of  materials  since  medium  and 
coarse-grained  materials  are  more  prevalent  at  the  latter  site. 
Since  tnis  distinction  between  the  sites  is  evident  in  a  variety 
of  artifacc  classes  and  reduction  stages,  the  quality  of  local  raw 
materials  appears  not  to  nave  placed  any  severe  constraints  on 
their  functional  utility. 

Such  factors  as  availability  of  particular  source  materials 
and  tne  energy  expenditure  required  for  their  procurement  are  the 
factors  often  used  to  explain  differential  material  use  among 
sites.  However,  in  this  case,  these  factors  do  not  constitute 
variables.  As  a  result  of  the  lithological  analysis  of  the  local 
geomorphic  surfaces  (Chapter  5),  it  seems  clear  that  the  same 
range  of  lithic  resources  would  have  been  available  to  the 
occupants  of  both  sites.  Furthermore,  the  local  terrain  suggests 
that,  prior  to  the  construction  of  the  Coronado  Hills  Subdivision, 
a  portion  of  the  Tortugas  surface  would  have  been  readily 
accessible  at  Site  37  as  it  still  is  at  Sice  3b.  Nor  can 
different  technological  requirements  be  invoked  as  a  satisfying 
explanation  of  the  differences  in  material  use.  In  Chapter  7  ana 
in  part  of  the  present  discussion,  it  has  been  noted  that  the 
range  of  variability  in  features  and  artifacts  is  very  similar  at 
the  two  sites.  As  a  result,  it  seems  most  prudent  to  infer 
similar  functions  for  tne  sites.  There  do  not  appear  to  have  been 
any  tasks  carried  out  at  one  site  which  would  have  required 
differencial  material  selection.  Yet,  resorting  to  idiosyncratic 
variability  is  not  a  satisfying  solution.  if  one  assumes  that 
settlement  systems  embody  a  rational  attempt  to  cope  wi  i 
environmental  variability,  another  plausible  explanation  must  be 
considered.  Although  Sites  3b  and  37  appear  to  have  had  similar 
functions,  they  may  have  had  different  systemic  contexts. 

Binford  (19/9)  has  argued  that  lithic  resource  procurement 
may  generally  be  embedded  within  other  more  logistically  organized 
strategies.  If  typical  materials  in  a  region  apply  no  significant 
technological  constraints  to  artifact  production,  the  material 
distributions  may  provide  indirect  evidence  of  the  logistical  role 
of  a  site  vis-a-vis  the  rest  of  the  settlement  system.  It  is 


Table  28.  Distribution  of  Materials  Within  Dorsal  Scar  Pattern 
Groups  Indicative  of  Biface  Manufacture 


Material  Type 


Keystone  Site  36 
Bidirectional  Converging 


Keystone  Site  37 
Bidirectional  Converging 


Thunderbird  Wiyolite 

8.2% 

— 

5.6% 

4.5% 

Soledad  Rhyolite 

1.6 

— 

4.6 

5.7 

Other  Rhyolite 

3.3 

3.4 

2.8 

11.3 

Dolomite 

13.1 

1.7 

18.5 

9.1 

All  Chert 

54.1 

64.4 

47.2 

38.7 

(Rancheria)* 

(13.D 

(6.8) 

(15.7) 

(8.0) 

Chalcedony 

16.4 

18.6 

15.7 

18.2 

Jasper 

1.6 

5.1 

1.9 

2.3 

Other 

1 .6 

6.8 

3.7 

10.2 

Totals 

10036 

Too?  ” 

100% 

100% 

n  = 

60 

51 

101 

77 

Proportion  of  fine¬ 

grained  materials  within 

72.1% 

88.1% 

64.8% 

59.2% 

scar  pattern  groups 


suggested  tnat  the  selectivity  evidenced  at  Site  36  can  be 
explained  by  such  factors,  if  Site  36  is  viewed  as  a  short-term 
task,  group  camp,  ancillary  to  a  base  camp,  selectivity  in  material 
use  becomes  understandable.  Since  the  plant  processing  activities 
at  the  site  would  not  have  required  the  use  of  any  particular 
material  type,  the  selection  of  cherts  is  best  modeled  as  a  choice 
based  on  the  intent  to  reduce  the  preferred  materials  at  the  base 
camp.  Tne  fact  that  a  less  selective  process  was  operating  at 
Site  3 7  suggests  that  tne  occupants  were  less  constrained  by  such 
logistical  concerns.  That  is.  Site  37  may  have  had  a  role  as  a 
short-term  base  camp,  wherein  materials  were  collected  to  serve 
the  immediate  needs  rather  than  those  of  a  logisticaily  related 
longer-term  site. 

This  intriguing  possibility  clearly  requires  further 
examination  beyond  that  which  is  possible  in  this  report. 
However,  in  the  sections  that  follow,  additional  data  provide 
further  evidence  of  differences  between  the  two  sites.  Patterns 
in  lithic  reduction  technology  and  tool  functions  provide  support 
for  the  model  suggested  here. 


Lithic  Reduction  and  Manufacturing  Technology 

The  lithic  assemblages  of  Keystone  Sites  36  and  37  are 
both  characterized  by  high  proportions  of  flake  tools,  suggesting 
an  expedient  manufacturing  trajectory.  However,  although  few 
finished  or  shaped  tools  were  recovered  during  the  excavations  at 
these  sites,  the  manufacturing  of  such  tools  cannot  be  ruled  out. 
As  noted  earlier,  evidence  of  biface  manufacture  is  present  among 
certain  attributes  of  the  debitage  assemblage  from  both  sites. 

It  is  evident  that  the  reduction  of  chipped  stone  tools  at 
Sites  36  and  37  is  characterized  by  two  different  strategies.  One 
is  the  expedient  reduction  of  cores  for  the  purpose  of  removing 
usable  flakes.  The  second  strategy  is  oriented  towards  the 
production  of  bifaces.  There  is  also  a  third,  minor  sequence  at 
Site  37  only.  This  is  the  direct  reduction  of  nodules  into  large 
pebble  tools  such  as  choppers. 

A  number  of  characteristics  of  the  Site  36  and  3/  reduction 
technologies  have  been  briefly  reviewed  in  previous  discussions, 
and  are  relevant  to  this  section.  Other  attributes  of  the  chipped 
stone  assemblages  to  be  considered  in  this  section  include  the 
amount  of  cortex  remaining  on  cores  and  the  types  of  dorsal  scar 
patterns  on  flakes. 

The  relative  frequencies  of  primary,  secondary  and  tertiary 
flakes  at  Sites  36  and  37  were  noted  in  Table  24.  As  mentioned 
earlier,  secondary  flakes  are  the  most  common  type  in  both 
assemblages.  However,  there  is  a  difference  in  the  occurrence  of 
primary  flakes,  with  Site  36  containing  only  10%  compared  to  17% 
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ac  Site  3/ .  A  cross  tabulation  of  the  occurrence  of  rlake  types 
by  site  was  used  to  test  this  pattern  and  it  proved  to  be 
statistically  significant  (.chi-square  =  a. 044,  df  =  2,  p  =  .uid). 
One  possible  interpretation  of  this  pattern  might  be  that  less 
initial  core  reduction  took  place  at  Site  3b,  but  such  a  view  is 
contradicted  by  the  data  on  core  reduction. 

Table  2y  provides  a  breakdown  of  cortex  retention  among  core 
types.  It  is  clear  that  Site  37  contains  a  larger  percentage  of 
cores  which  indicate  more  complete  reduction.  A  cni-square  test 
of  the  distribution  of  core  cortex  groups  by  site  indicates  that 
the  pattern  differs  significantly  from  an  expected  random  pattern 
(chi-square  =  15.5o78,  df  =  2,  p  =  .UOi).  Thus,  the  core  data  for 
Site  36  provide  less  evidence  for  complete  reduction  than  would  be 
expected  on  the  basis  of  flake  types.  This  apparent  contradition 
can  best  be  resolved  by  reference  to  the  simultaneous  presence  of 
two  different  reduction  strategies  at  the  site. 

Flake  and  flake  tools  were  the  primary  end  product  of  the 
reduction  sequences  at  both  sites.  However,  biface  manufacturing 
may  have  been  a  more  important  facet  of  the  lithic  technology  at 
Site  36.  Table  30  shows  the  frequencies  of  dorsal  scar  patterns 
among  flakes  at  Sites  36  and  37.  Flakes  exnibiting  dorsal  scar 
patterns  indicative  of  biface  production  (bidirectional  and 
converging)  comprise  41.4%  of  the  total  at  Site  3b  but  only  33.2% 
at  Site  37.  These  proportions  are  significantly  different  at  p  = 
.01  (Z  =  2.29),  implying  the  proportionately  greater  importance  of 
biface  manufacture  (as  opposed  to  maintenance  and  discard)  at  Site 
3b. 

Additional  evidence  for  a  higher  degree  of  biface  manufacture 
at  Site  36  is  provided  by  the  analysis  of  microdebitage  from  the 
heavy  fraction  of  soil  flotation  samples,  A  greater  number  of 
microflakes  were  recovered  from  Site  3b  soil  samples  (see  below). 

Data  from  Site  3b  seems  to  indicate  that  the  production  of 
bifaces  (i.e.,  cores'!')  was  more  common  at  that  site.  Although 
more  actual  specimens  of  bifaces  and  bifacial  cores  were 
identified  in  the  Site  37  lithic  assemblage,  it  can  be  suggested 
that  the  more  intensive  occupation  of  this  site  resulted  in  the 
more  frequent  discard  and  deposition  of  such  artifacts  in  the 
context  ot  tool  kit  maintenance  (five  of  the  points  collected  at 
Site  37  were  damaged  or  fragmentary).  Conversely,  at  Site  3b, 
bitaces  were  a ppa r en t i y  c ar r led  from  the  site,  reflecting  the 
shorter-term  logistic  occupation  of  that  site. 

Bifaces  were  manufactured  almost  exclusively  of  tine-grained 
siLiceous  materials  at  Site  36,  and  r  correspondingly  high  amount 
ot  fine-grained  tertiary  debitage  was  produced.  Therefore, 
although  a  lesser  amount  of  overall  core  reduction  is  present  at 
Site  36,  the  manufacture  of  bifaces  not  deposited  at  the  site 
produced  a  higher  percentage  of  tertiary  debitage  than  would  be 
predicted  from  the  remaining  cores.  At  Site  37,  a  more  thorough 
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Table  29.  Amount  of  Cortex  Remaining  on  Cores  from 
Keystone  Sites  36  and  37 


Type  of  Core 


Tested/Split  Pebble 
Single  Platform 
Opposing  Platform 
Multiple  Platform 
Bifacial 


Column  Totals 


Tested/Split  Pebble 
Single  Platform 
Opposing  Platform 
Multiple  Platform 
Bifacial 


Column  Totals 


Site  36 

50+51  1$  to  5051  None  Row  Totals 


90 

(67.7) 

10 

(7.5) 

3 

(2.3) 

29 

(21.8) 

1 

(0.8) 

70(52.6)  62(46.6)  1(0.8)  133(100) 

Site  37 

59  23  -  82  (31  .5) 

18  24  3  45  (17.3) 

6  15  1  22  (8.5) 

12  74  17  103  (39.6) 

1  528  (3.1) 


96(36.9)  141(54.2)  23(8.8)  260(100) 


v 
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Table  30 


Dorsal  Scar  Pattern  Frequencies  Among  Flakes 
Keystone  Sites  36  and  37 


Dorsal  Scar  Pattern 

Site  36 

Site  37 

Indeterminate 

52 

(19.4) 

104 

(19.4) 

Unidirectional 

105 

(39.2) 

254 

(47.4) 

Bidirectional 

60 

(22.4) 

101 

(18.8) 

Converging 

51 

(19.0) 

77 

(14.4) 

Total 

268 

(100) 

536 

(100) 

Total  indicative  of 

Biface  manufacture  or 
Sharpening 

111 

(41.4) 

178 

(33.2) 

reduction  of  ail  cores  is  evident  with  t  ne  primary  emphasis 
directed  toward  the  production  of  usable  flakes  from  a  variety  of 
both  tine  and  coarse-grained  materiais. 


Three  other  types  of  tools  are  represented  as  minor 
components  of  the  Site  3b  and  3 7  lithic  assemblages  implying 
additional  reduction  sequences  or  end  products  of  such  sequences. 
At  Site  3/  only,  a  small  number  of  flakes  were  removed  from  large 
rhyolite  and  dolomite  cobbles  in  order  to  produce  chopping  tools 
with  durable  edges.  Core  tools  were  found  in  significant 
quantities  at  Keystone  Site  32  (.Fields  and  Girard  1983:166)  and 
Sites  33  and  34  (O'Laughlin  198U:194;.  Apparently  this  tool  type 
was  not  important  at  Sites  36  and  3/,  as  only  1.2%  and  u.3%  of  the 
respective  lithic  assemolages  are  identified  as  utilized  cores. 
Those  specimens  which  were  utilized  are  almost  exculsively  of  the 
multiple  platform  variety.  Scrapers  are  more  formal  examples  of 
flake  tools,  indicating  a  process  of  selection  and  edge 
modification.  Their  characteristics  are  discussed  below.  The 
general  characteristics  of  the  reduction  strategies  of  Sites  36 
and  37  are  summarized  below  and  in  Figure  32. 

Fine-grained  materials.  Site  3b  was  oriented  towards 
expedient  production  of  flake  tools  with  moderate  amount  of  biface 
manufacture  and  maintenance.  Bifaces  were  curated  and  transported 
from  the  site.  Relatively  high  proportions  of  fine-grained 
secondary  and  tertiary  debitage  were  left  behind.  Site  37  shows 
proportionately  fewer  flakes  of  fine-grained  materials,  but  all 
materials  were  reduced  more  thoroughly  during  the  production  of 
usable  flakes.  Some  biface  manufacture  is  indicated  by  a  moderate 
degree  of  tertiary  reduction. 

Coarse-grained  materials.  Site  3b  exhibits  some  use  of 
rhyolite  and  dolomite  for  flake  tools.  Almost  no  use  of  such 
materials  is  indicated  for  biface  manufacture,  and  thus  few 
tertiary  flakes  of  these  materials  were  found.  At  Site  37, 
coarse-grained  materiais  were  used  for  a  variety  of  tools, 
including  flake  tools  and  heavy  bifaces.  A  few  choppers  were 
manufactured  directly  from  large  cobbles.  Moderate  frequencies  of 
coarse-grained  tertiary  flakes  probably  indicate  retouching  of 
large  tools. 

Manufacturing  Trajectories.  The  sequences  of  tool  proauction 
steps  suggested  by  the  data  presented  above  are  illustrated  in 
Figure  32.  Those  sequences  thought  to  be  the  most  thorough  are 
shown  near  the  bottom,  while  the  more  expedient  processes  are  at 
t  lie  top. 


.:nns  liier.a  ions  or  murplu  Logical  and  stylistic  artriDutes. 
However,  this  manner  of  categorization,  based  as  it  is  upon 
attributes  ot  tool  shape,  can  provide  only  a  very  general  insight 
into  cue  functions  ot  chipped  stone  tools.  In  recent  years,  the 
empnasis  has  shitted  from  such  classifications  to  a  concern  with 
edge  morphology  and  wear  patterns. 

Semenov  (I9bw;  demonstrated  that  the  utilization  of  tool 
edges  for  different  activities  results  in  distinctive  patterns  of 
microscopic  edge  wear.  Subsequent  studies  have  for  the  most  part 
been  concerned  with  the  determination  of  various  wear  patterns 
resulting  trora  the  functionally  specific  use  of  tools  on  a  number 
of  ditto  rent  medi.  (Abler,  1  y  / 1 ;  Keeley  1974;  Keller  19bt>; 
Trmghan,  et  at  19/s;  UdeiL  19/4;  Odell  and  Vereecken  19dU; 
Chapman  1977;  Chapman  and  Schutt  19/7;  Frison  1978;  Scnutt  1979, 
i4oO;.  in  addition,  both  Semenov  (19o4)  and  Wilmsen  (19/U) 
examined  the  suitability  of  various  edge  angles  for  the 
performance  of  ditterent  tasks. 

Although  promising,  tnis  research  is  still  in  an  early  stage 
ot  development  and  the  significance  of  edge  angles,  wear  patterns, 
edge  outlines,  and  other  attributes  as  they  relate  to  performance 
ot  prenistoric  activities  is  still  being  debated  (Hayden  and 
Kamminga  19/91.  A  number  of  variables  condition  the  wear  patterns 
ooserved  on  chipped  stone  tools,  including  the  type  of  material 
used  to  manufacture  the  tool,  tne  texture  and  resiliency  of  the 
medium  upon  which  the  tool  is  utilized,  the  angle  at  which  the 
cool  is  applied  to  tne  medium,  and  the  duration  and  form  of  tool 
Lise  (usually  scraping,  sawing,  or  cutting)  (Chapman  19  /  7  :  378). 
The  fact  that  any  combination  of  these  factors  could  have  been 
responsible  for  the  wear  patterns  observed  on  a  particular  tool 
has  tnus  far  made  conclusive  assessments  linking  specific  wear 
patterns  to  specific  activities  difficult. 

Although  it  is  not  possible  at  the  present  time  to  determine 
ttie  exact  task  for  which  a  tool  was  utilized,  analyses  of  edge 
morphology  and  wear  pattern  variability  can  nevertheless  provide 
valuable  information  on  the  general  range  of  activities  performed 
at  a  particular  site.  A  delineation  of  such  general  activity 
classes  as  light  or  heavy  cutting,  scraping,  chopping,  sawing,  or 
perforating  is  ot  special  importance  for  this  study,  as  tne 
identification  of  certain  wear  patterns  and  edge  types  can  provide 
cort  obor  it  i ve  evidence  tor  the  proposed  functional  interpretations 
ot  the  large  and  small  fire-crac.ked  rock  features  excavated  at 
Sites  in  and  )/.  Of  course,  any  correlations  between  functional 
interpretations  ot  lithic  assemblages  and  archeological  features 
at  Keystone  Sites  Jb  anil  3/  by  nature  requires  a  number  of 
assumptions  about  the  activities  performed  during  the  prenistoric 
processing  ot  leaf  succulents.  Such  activities  have,  however, 
betoi  documented  in  ttie  ethnographic  literature,  and  as  noted 
below,  are  reflected  in  the  edge  attributes  observed  for  both 
situs* 
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A  tuial  point  tor  consideration  involves  the  overall 
tunctional  differentiation  between  Keystone  Site  Jb  and  Site  j  7. 
It  has  been  stated  previously  that  the  presence  of  pic  structures 
at  Site  il  implies  a  residential  aspect  contrasting  with  the  more 
task-spec  1 1 tc  nature  of  Site  do.  It  was  further  suggested  chat  a 
broader  range  of  activities  at  Site  17  might  be  reflected  in  the 
range  of  tool  types  represented  in  the  collection.  Ttus 
expectation  was  not  met,  implying  the  general  functional 
equivalence  of  the  two  sites.  The  characterization  of  tunctional 
variability  is  extended  in  this  section  to  a  consideration  of  the 
occurrence  of  selected  edge  attributes  at  the  two  sites. 

Ldge  Modification 

Sdge  modiricacion  patterns  were  noted  on  a  variety  ot 
artifacts  at  Keyscone  Sites  lb  and  17  including  flakes,  cores, 
scrapers,  choppers,  drills,  and  utilized  angular  deuitage 
{.chunks).  The  projectile  points  also  have  modified  edges,  but  are 
excluded  from  this  discussion  as  they  exhibit  no  wear  patterns  and 
there  is  a  general  agreement  on  their  specialized  function.  In 
the  following  analysis,  each  modified  or  utilized  edge  is  treated 
as  a  distinct  unit,  and  thus  for  each  site  there  are  discrepancies 
between  the  number  ot  modified  edges  and  the  number  ot  utilized 
tools.  At  Site  lb,  for  example,  85  utilized  edges  were  recorded 
on  bl  utilized  flakes  and  were  analyzed  as  85  discrete  units. 

Utilized  flakes  and  scrapers  exhibit  by  far  the  greatest 
amount  of  edge  modification  and  wear  pattern  variability  and  the 
following  discussion  deals  primarily  with  these  artifacts. 
Utilized  t'Lakes  were  categorized  as  either  primary,  secondary,  or 
tertiary  in  order  to  monitor  any  intersite  differences  in 
reduction  strategy.  All  scrapers  were  analyzed  as  a  single  class. 
Less  attention  is  devoted  to  the  remaining  artifact  categories  of 
utilized  cores,  choppers,  and  utilized  chunks,  as  these  exhibit 
little  variation  among  their  respective  edges  and  are  relatively 
infrequent  among  the  total  tool  assemblages  of  both  sites.  Drills 
are  also  rare,  representing  only  O.ZZ,  and  U.l/i  of  the  total 
assemblages  from  Sites  3b  and  3/  respectively.  As  with  projectile 
points,  their  function  is  presumed  on  formal  grounds  and  no  wear 
patterns  other  than  a  slight  polish  were  noted. 

In  Chapter  3  it  was  suggested  that  differences  in  the 
duration  of  occupation  at  sites  might  be  rerlected  in  the 
intensity  of  tool  use.  Specifically,  it  was  ny  po  t  lie  s  i  zed  that 
longer-term  sites  should  contain  proportionately  fewer  tools  and 
fewer  utilized  edges  (.hypothesis  3).  As  discussed  at  the 
beginning  ot  this  cnapter,  the  distribution  of  artifact  classes 
does  not  appear  to  conform  to  this  expectation.  The  occurrence  ot 
utilized  edges  at  the  two  sites  presents  a  similar  pattern. 


L>ata  on  the  numbers  of  modified  edges,  by  tool  type,  are 
shown  in  Table  31.  Scrapers  are  the  most  abundant  formal  tools  in 
the  sample,  with  lb  from  Site  36  and  45  from  Site  37.  While  the 
overall  proportions  of  scrapers  in  the  two  assemblages  are 
comparable,  the  toots  appear  to  have  been  more  extensively 
utilized  at  Site  37.  Sixty-two  percent  of  the  scrapers  at  Site  37 
exhibit  two  or  more  modified  edges  but  less  than  half  (.46. 6%)  of 
those  at  16  show  that  degree  of  utilization.  However,  a 
difference  of  proportions  test  indicates  that  the  pattern  is  not 
significant  ( Z  =  -1.0612,  p  =  .1446).  The  difference  in  the 
average  number  of  modified  edges  per  tool  (1./  versus  1.8)  is  also 
not  significant  (t  =  -.3934).  These  results  do  not  support 
Hypothesis  1  since  tile  proposed  differences  in  duration  have  not 
affected  intensity  of  use  among  formal  tools.  One  possible  reason 
for  this  result  may  be  the  fact  that  the  expectations  built  into 
the  hypotnesis  were  originally  derived  from  the  comparison  of 
villages  and  camps  (.Most  and  Hantman  1984;.  It  may  well  be  that 
the  measure  "intensity  of  tool  use"  is  insensitive  to  variability 
among  small  camps. 

Among  utilized  flakes,  slightly  greater  percentages 
exhibiting  2  or  more  utilized  edges  occur  at  Site  37  (11.6%  versus 
/.  9%).  As  in  the  case  of  scrapers,  however,  this  tendency  is  not 
statistically  significant  (chi-square  =  2.191,  df  =  2,  p  =  .25). 
ft  would  appear  that  there  are  no  significant  differences  between 
the  intensity  of  utilization  of  chipped  stone  tools  at  the  two 
sites.  Since  both  sites  are  interpreted  as  short-term  camps  with 
similar  overall  functions,  the  comparable  intensities  of  tool  use 
are  pernaps  expectable.  Nevertheless,  additional  data  derived 
from  this  same  set  of  tools  provide  some  evidence,  presented  in 
tiie  next  section,  for  differential  task  orientation  at  Sites  36 
and  3  7. 

Edge  Morphology  and  Tool  Function 


in  order  to  examine  potential  variability  in  edge  morphology, 
three  main  attributes  were  monitored:  edge  angle,  type  of  retouch 
and  use  wear  pattern.  These  can  be  briefly  defined  as  follows: 

Edge  angle  is  the  angle  of  a  utilized  edge  formed  by  tne 
intersection  of  tiie  dorsal  and  ventral  surfaces  of  the  artifact. 
Tne  angle  resulting  from  wear  patterns  on  the  edge  margin  was  not 
considered  (see  Tringham  et  ai  1  9  /  4  :  i  /  8-  1  8U  ).  Edge  angles  were 
plotted  on  polar  coordinate  graph  paper  and  were  estimated  to  the 
nearest  b  degrees. 


Edge  retouch  is  the  removal  of  smal  l  flakes  from  the 
perimeter  of  an  edge.  The  flakes  do  not  extend  over  more  than  a 
third  ot  tne  dorsal  or  ventral  artifact  surface.  Retouched  edges 
were  presumably  altered  for  specific  reasons,  such  as  adjusting 
edge  shape,  increasing  edge  strength  or  resharpening  (Chapman 
19/7:378;.  The  range  of  retouch  types  resulting  from  these 
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Table  31  •  Incidence  of  Edge  Modification  by  Artifact  Type 
Keystone  Sites  36  and  37 

Number  of  Edges  Site  36  Site  37 


Artifact  Modified 

N 

% 

N 

% 

Flakes 

1 

42 

15.7 

111 

20.7 

2 

20 

7.5 

51 

9.5 

3 

1 

0.4 

11 

2.1 

Total  number 

of 

utilized 

flakes 

63 

24.1 

173 

32.3 

Total  number 

of 

utilized  edges 

85 

246 

Cores 

1 

5 

3.8 

2 

0.8 

2 

1 

0.8 

1 

0.4 

3 

1 

0.8 

— 

— 

Total  number 

of 

utilized 

cores 

7 

5.4 

3 

1  .2 

Total  number 

of 

utilized 

edges 

10 

4 

Scrapers 

1 

8 

53-3 

17 

37.8 

2 

3 

20.0 

19 

42.2 

3 

4 

26.7 

9 

20.0 

Total  number 

of 

scrapers 

15 

10051 

45 

100% 

Total  number 

of 

util ized 

edges 

26 

82 

1 

5 

71.4 

13 

81.3 

Chunks 

2 

2 

28.6 

3 

18.7 

Total  number 

of 

util ized 

edges 

9 

19 

Choppers 

1 

— 

— 

13 

10051 

activities  at  Sites  3b  and  3/  can  be  condensed  down  to  three  basic 
categories  based  on  the  location  ot  occurrence  on  an  edge: 
unidirectional  dorsal,  unidirectional  ventral  and  bidirectional. 
Hereafter  these  are  referred  to  as  dorsal,  ventral  and  bifacial 
retouch. 

Edge  wear  consists  of  various  sorts  of  damage  imparted  to  the 
edge  of  a  tool  as  it  is  used.  If  the  wear  is  patterned  it  may  be 
possible  to  infer  the  nature  of  the  task  or,  at  least  something 
about  the  medium  on  which  the  tool  was  used.  Different  types  of 
use  wear  are  generated  by  the  combination  of  various  edge  types 
applied  to  different  worked  media.  Detailed  discussions  of  use 
wear  interpretation  are  available  elsewhere  in  the  literature 
(e.g.,  Abler  1971;  Keeley  1980:  Wilmsen  197(3;  Chapman  1977;  Schutt 
and  Vierra  19803  and  the  topic  need  not  be  reiterated  here. 
Suffice  it  to  note  that  tne  following  types  of  edge  wear  were 
monitored  for  the  present  study:  microfiakes,  blunting,  striae, 
polish,  attrition  and  battering. 

In  the  sections  that  follow,  the  distributions  of  various 
edge  angles,  edge  types  and  wear  patterns  are  used  to  delineate 
general  classes  of  activities.  Comparisons  of  the  assemblages 
from  Sites  3b  and  37  provide  some  basis  for  inferring  different 
ranges  of  activities  at  the  sites.  Patterns  in  the  occurrence  of 
these  characteristics  are  presented  first  for  utilized  flakes, 
then  for  scrapers  and  other  tools. 

Table  32  presents  data  on  the  degree  of  utilization  by  flake 
type  at  Sites  36  and  37.  It  is  apparent  by  referring  to  the 
column  totals  that  different  patterns  of  flake  selection  were  in 
operation  at  the  two  sites.  At  Site  3b,  68%  of  the  utilized  items 
were  secondary  flakes,  compared  to  only  39.3%  at  Site  37. 
Conversely,  Site  37  exhibits  higher  percentages  of  the  primary  and 
tertiary  categories  than  does  3b.  This  pattern  was  tested  in  a 
contingency  table  of  utilized  flake  type  by  site,  and  the 
distribution  differs  significantly  from  the  expected  frequencies 
(.chi-square  =  15.986,  df  =  2,  p  =  .0013*  The  most  striking 
departures  from  the  expected  distribution  are  in  the  higher 
proportions  of  secondary  flakes  and  lower  proportions  of  primary 
and  tertiary  flakes  at  Site  3b. 

The  distribution  of  reduction  categories  noted  in  Table  32 
should  not  be  considered  as  merely  a  by-product  of  different 
amounts  of  raw  material  reduction  at  the  two  sites,  but  as  a 
patterned  response  to  the  tool  requirements  of  differing  tasks. 
Tertiary  flakes  frequently  have  very  narrow  edge  angles  while 
secondary  and  primary  flakes  are  characterized  by  larger  angles. 
The  differences  between  edge  angles  are  to  some  extent  a  result  ot 
the  mechanics  of  flaxe  removal.  However,  flakes  removed  from 
cores  were  not  cnosen  at  random  for  use  or  modification  but  were 
more  likely  selected  with  reference  to  their  suitability  for 
performing  a  specific  task.  In  other  words,  the  edge  angle  of  a 
fLake  conditions  the  "functional  requirements"  for  the  utilization 


Table  32.  Utilization  by  Flake  Type 


Keystone  Site  36 


Pr imary 

Se condary 

Tertiary 

Total 

1  Utilized 

Edge 

5  (7.9) 

26  (41.3) 

11  (17.5) 

42  (66.7) 

2  Utilized 

Edges 

—  - 

16  (25.4) 

4  (  6.3) 

20  (31.7) 

3  Utilized 

Edges 

—  - 

1  (  1.6) 

—  — 

U  1.6) 

Total 

5  (7.9) 

43  (68.3) 

15  (23.8) 

63  (100) 

Keystone  Site  37 

Primary 

Secondary 

Tertiary 

Total 

1  Utilized 

Edge 

20  (11.6) 

52  (30.0) 

39  (22.5) 

111  (64.1) 

2  Utilized 

Edges 

12  (  6.9) 

16  (  9.3) 

23  (13-3) 

51  (29.5) 

3  Utilized 

Edges 

4  (  2.3) 

—  — 

7  (  4.1) 

11  (  6.») 

Total 

36  (20.8) 

68  (39.3) 

69  (39.9) 

173  (100) 

Site  36  Site  37 

Percentage  of  primary  flakes  utilized  19*2  39.1 
Percentage  of  secondary  flakes  utilized  27.2  23.2 
Percentage  of  tertiary  flakes  utilized  17.9  45.4 
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of  chat  flake  (Wilmsea  1970:92).  This  process  has  also  been  noted 
by  Scnutt  (I960)  during  a  series  of  replicative  experiments,  where 
she  found  tnat  after  a  short  time  of  experimentation  she  was  able 
to  visually  select  flakes  with  edge  angles  meeting  the  functional 
requirements  of  certain  activities. 

The  implications  of  this  selection  process  can  be  applied  to 
the  pattern  of  flake  use  at  Sites  36  and  37.  The  relatively 
greater  use  of  tertiary  flakes  at  Site  37  implies  the  performance 
of  tasks  requiring  small,  sharp  edge  angles,  and  thus  strategies 
of  core  reduction  were  oriented  towards  the  production  of  tertiary 
flakes  having  generally  narrower  edge  angles.  On  the  other  hand, 
the  more  frequent  use  of  secondary  flakes  at  Site  36  implies  a 
different  emphasis  in  the  tasks  conditioning  flake  selection. 
This  possibility  is  further  examined  below  in  the  discussion  of 
edge  angles. 

Due  to  the  problems  inherent  in  assigning  particular  wear 
patterns  to  specific  activities,  the  morphological  attribute  of 
the  angle  of  a  utilized  edge  is  considered  as  the  most  reliable 
indicator  of  general  realms  of  tool  use  activities  (Semenov  1964; 
Wilmsen  1970;.  Therefore,  this  is  a  reasonable  place  to  begin  the 
discussion  of  tool  functions. 

Figures  33  and  34  illustrate  the  distribution  of  utilized 
flake  edge  angles  among  the  three  reduction  categories  at  Sites  36 
and  37.  The  histogram  bars  combine  the  angles  by  3  degree 
increments.  At  both  sites,  a  wide  range  of  edge  angles  are 
indicated  from  less  than  20  to  90  degrees.  Ac  Site  37  tnis  range 
occurs  among  all  flake  types  but  at  36,  primary  flakes  are  limited 
to  larger  edge  angles.  Despite  the  fact  that  a  range  of  edge 
angles  occur  on  both  sites,  the  general  distributions  are  quite 
different,  characterized  by  larger  angles  at  Site  36  and  narrower 
angles  at  Site  37.  This  distinction  becomes  even  more  clear  when 
the  two  distributions  are  superimposed  (Figure  34 >.  It  is  evident 
that  most  edges  at  Site  36  have  angles  in  the  range  of  60  to  90 
degrees.  The  distribution  at  Site  37  is  nearly  the  reverse,  with 
most  edge  angles  in  the  10  to  50  degrees.  In  addition,  the  angles 
from  Site  3/  span  a  wider  range  than  was  recorded  for  36. 

Semenov  (1964)  and  Wilmsen  (1970)  have  stated  that  certain 
ranges  of  edge  angles  are  more  efficient  than  others  for  the 
performance  of  some  general  classes  of  activities.  Wilmsen  further 
suggests  that  edge  angles  between  26  and  35  degrees  are  efficient 
for  cutting  meat,  sxin,  and  other  soft  materials.  An  angle 
between  4b  and  55  degrees  is  best  for  moderate  hide  scraping, 
plant  shredding,  and  heavy  cutting  of  bone,  wood,  or  horn.  An 
angle  between  06  and  75  degrees  is  suggested  as  most  useful  for 
heavy  scraping,  sawing,  cutting,  or  working  of  hard  materials. 
Other  experimenters  have  elaborated  upon  other  factors  which  may 
determine  the  suitability  of  various  angles.  Edge  angles  of  20 
degrees  or  less  have  little  edge  strength  and  do  not  withstand 
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34  :  KEYSTONE  37,  EDGE  ANGLES  BY  FLAKE  TYPE. 


stress  well,  and  thus  will  deteriorate  when  used  for  such 
activities  as  wood  working  (Schutt  1980).  Edge  angles  around  30 
degrees  were  found  to  be  the  most  useful  for  wood  whittling,  and 
they  also  appear  to  be  the  most  suitable  for  hide  processing 
(Schutc  1980).  Edge  angles  within  the  60  to  90  degree  range  can 
absorb  heavy  stresses  and  are  thus  best  for  working  and  scraping 
hard  materials  (Wilmsen  1974:91). 

In  their  analyses  of  the  lithic  assemblage  from  Keystone  Site 
32,  Fields  and  Girard  (1983:179)  separate  the  sample  of  edge 
angles  into  three  divisions:  10  to  40  degrees,  41  to  60  degrees 
and  61  to  90  degrees.  O'Laughlin  (1980:190)  separates  the  Site  33 
and  34  edge  angle  sample  of  utilized  flakes  and  retouched  flakes 
into  two  divisions:  less  than  35  degrees  and  greater  than  55 
degrees.  The  three  categories  used  in  the  present  analysis  are 
similar  to  those  used  by  Fields  and  Girard:  5  to  40,  41  to  60  and 
61  to  90  degrees.  Each  of  these  groupings  has  a  series  of 
associated  implied  activities.  In  light  of  the  experimental 
results  mentioned  above,  the  three  edge  angle  groupings  can  be 
characterized  as  reflecting  different  tasks.  Utilized  flakes  with 
edge  angles  between  5  and  40  degrees  can  be  considered  as  tools 
for  very  fine  cutting,  scraping,  and  sawing  of  soft  materials. 
Flakes  with  angles  from  41  to  60  degrees  represent  medium  cutting, 
scraping,  and  sawing  of  soft  and  relatively  unyielding  materials. 
Angles  between  61  and  90+  degrees  can  be  regarded  as  used  for 
heavy  activities  performed  on  hard  or  coarse  materials. 

From  Figure  35  and  Table  33  it  would  appear  that  various 
"light"  activities  were  more  prevalent  at  Site  37  while  "heavy” 
tasks  were  more  important  at  Site  36.  Both  sites  have  roughly 
equivalent  proportions  of  edge  angles  in  the  41  to  60  degree 
range,  indicating  considerable  overlap  among  "medium"  activities. 
However,  the  overall  patterns  at  the  two  sites  are  very 
distinctive.  A  cross  tabulation  of  the  column  totals  from  Table 
33  (edge  angle  groups)  by  site  indicates  the  distribution  is 
statistically  significant  (chi-square  =*  107.18,  df  =  2,  p  =  .001). 
Thus,  the  patterns  of  edge  angles  among  utilized  flakes  suggest 
that  different  types  of  tasks  were  emphasized  at  the  two  sites. 
This  suggestion  is  further  supported  by  data  on  the  occurrence  of 
use  wear  types. 

Before  discussing  the  data  from  Tables  33a  and  b,  a  brief 
review  of  the  significance  of  wear  patterns  is  in  order.  As  noted 
at  tne  beginning  of  this  section,  there  is  still  considerable 
debate  over  the  meanings  of  various  patterns.  However,  some 
general  conclusions  are  acceptable.  Unifacial  microfiakes  have 
been  found  during  experimentation  as  usually  resulting  from 
scraping  activities,  while  bifacial  microfiakes  are  considered  to 
be  the  result  of  various  cutting  or  sawing  activities  (Semenov 
1964:  Wilmsen  19/0).  Experiments  have  also  found  that  rounding 
results  from  the  use  of  an  edge  on  soft  materials  like  grasses, 
soft  wood,  and  hides  (.Chapman  1977:3861.  Attrition  occurs  only  on 
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Che  edge  perimecer  and  is  caused  by  Cue  hard  sawing  or  cutting  of 
bone,  wood,  and  possibly  raeac  wich  che  edge  of  che  cool  held 
perpendicular  Co  cne  medium  (Chapman  1977:38b).  Ocner  wear 
paccerns  include  polish,  which  has  been  found  in  some  experiments 
co  resuLc  from  che  cuccing  of  grass-lik.e  vegetal  materials  or  soft 
scraping  of  hides  (Chapman  19/7:386),  and  striations  which  result 
from  the  scraping  ot  a  medium  which  is  harder  than  the  material  of 
the  cool  (Schutc  and  Vierra  1980:49). 

The  distributions  of  various  wear  patterns  by  edge  angle  are 
presented  for  both  sices  in  Tables  33a  and  33b.  The  occurrence  of 
wear  types  is  listed  separately  for  unretouched  and  retouched 
flakes.  The  values  in  parentheses  are  frequencies  relative  to  the 
total  number  of  utilized  edges  at  each  site  (85  at  Site  3b  and  246 
at  Site  37 ). 

The  distribution  of  wear  types  at  the  two  sites  provide 
additional  evidence  for  emphasis  on  different  types  of  activities. 
At  Site  3o,  edges  exhibiting  unifaciai  microflakes  make  up 
greater  than  60%  of  the  edge  wear  total,  compared  to  only  about 
4o%  ac  Sice  37.  A  difference  of  proportion  test  indicates  that 
the  distinction  is  statistically  significant  (Z  =  3.3865,  p  = 
.000 1 ).  The  indication  is  that  wear- producing  activities  at  Site 
36  were  more  narrowly  focused,  while  at  Site  37  a  (presumably) 
wider  range  of  activities  produ : more  variable  patterns  of  use 
wear . 


Another  notable  pattern  concerns  the  distribution  ot  wear  by 
edge  angle.  At  Site  36,  the  combined  frequencies  of  rows 
indicating  unifacial  microflake  patterns  total  48.2%  within  the  61 
to  90  degree  edge  angle  grouping.  This  implies  that  nearly  50%  of 
the  activities  performed  at  Site  3b  with  utilized  flakes  involved 
heavy  scraping,  cutting,  or  shredding  of  relatively  durable 
materials.  On  the  other  hand,  at  Site  37  these  inferred  functions 
comprise  only  a  6.5%  sample  of  utilized  flakes.  The  activities 
most  likely  represented  in  the  Site  37  sample  of  utilized  flakes 
are  light  cutting  of  soft  materials  (29.2%)  and  light  scraping  of 
soft  materials  (28%).  Attrition  wear  patterns  are  also  common  at 
Site  37,  and  there  is  a  greater  variety  of  wear  patterns  which  are 
distributed  more  eveniy  among  the  three  edge  angle  functional 
groupings . 

A  cross  tabulation  of  che  distribution  of  unifacial 
micro  flake  wear  by  edge  angle  groups  indicated  that  the  pattern 
differs  significantly  from  the  distribution  expected  due  to  random 
variation  (chi-square  =  63.1  749,  df  =  2,  p  =  .001). 

The  distribution  of  the  edge  angles  recorded  on  the  sample  of 
scrapers  analyzed  from  Sites  36  and  37  is  illustrated  in  Figure 
Jo.  It  can  be  seen  that,  unlike  the  pattern  ot  utilized  flakes, 
there  is  little  variation  among  scrapers  between  the  two  sites. 
Both  sites  have  peak  distributions  centered  between  60  and  80 
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Table  33a.  Functional  Analysis  of  Utilized  Flakes 

Occurrence  of  Wear  Patterns  Among  Edge  Angle  Groups 

Keystone  Site  36 

Edge  Retouch  and  Edge  Angle  Functional  Groupings 

Wear  Patterns  5  to  40  41  to  60  61  to  90+  Row  Totals 


No  Retouch 


Unifacial  Microflakes 

3  (3.5) 

9  (10.6) 

25 

(29.5) 

37 

(43.5) 

Bifacial  Microflakes 

4  (4.7) 

5  (  5.9) 

10 

(11.8) 

19 

(22.4) 

Striae 

Attrition 

— 

— 

1 

1 

(  1.2) 

(  1.2) 

1 

(  1.2) 

Retouched 

Dorsal  w /  Unifacial  Micro 

1  (1.2) 

3  (  3.5) 

11 

(12.9) 

15 

(17.6) 

Dorsal  w/  Bifacial  Micro 

3  (3.5) 

— 

1 

(  1.2) 

4 

(  4.7) 

Ventral  w/  Unifacial  Micro 

— 

1  (  1.2) 

5 

(  5.9) 

6 

(  7.1) 

Ventral  w/  Bifacial  Micro 

— 

1  (  1.2) 

— 

— 

1 

(  1.2) 

Bifacial  w/  Bifacial  Micro 

1 

(  1.2) 

1 

(  1.2) 

Totals 

11  (12.9) 

19  (22.4) 

55 

(64.7) 

85 

100* 

Note:  Entries  within  parentheses  are  proportions  of  total  sample  of  85  utilized  edges 


Total  number  of 

Unmodified  flakes  7  (63-6)  14  (73-7)  37  (67-3)  58  (68.2) 


Total  number  of 
Retouched  flakes 


4  (36.4) 


5  (26.3)  18  (32.7) 


27  (31.8) 


Table  33b.  Functional  Analysis  of  Utilized  Flakes 

Occurrence  of  Wear  Patterns  Among  Edge  Angle  Groups 

Keystone  Site  37 


Edge  Retouch  and  Edge  Angle  Functional  Groupings 

Wear  Patterns  5  to  40  41  to  60  61  to  90+  Row  Totals 


No  Retouch 


Unifacial  Microflakes 

46 

(18.7) 

16  (6.5) 

9  (3.7) 

71 

(28.9) 

Bifacial  Microflakes 

68 

(27.6) 

13  (5.3) 

4  (1.6) 

85 

(34.5) 

Rounding 

— 

— 

— 

2  (0.8) 

2 

(  0.8) 

Striae 

1 

( 

0.4) 

2  (  0.8) 

— 

3 

(  1.2) 

Polish 

3 

( 

1.2) 

2  (  0.8) 

1  (0.4) 

6 

(  2.4) 

Attrition 

18 

( 

7.3) 

5  (  2.0) 

1  (0.4) 

24 

(  9.7) 

Retouched 

Dorsal  w/  Unifacial  Micro 

10 

( 

4.1) 

11  (  4.5) 

6  (2.4) 

27 

(11.0) 

Ventral  w/  Uni  facial  Micro 

10 

( 

4.1) 

1  (  0.4) 

1  (0.4) 

12 

(  4.9) 

Ventral  w/  Bifacial  Micro 

2 

( 

0.8) 

— 

1  (0.4) 

3 

(  1.2) 

Ventral  w/  Polish 

1 

( 

0.4) 

— 

— 

1 

(  0.4) 

Bifacial  w/  Unifacial  Micro 

3 

( 

1.2) 

— 

— 

3 

(  1.2) 

Bifacial  w/  Bifacial  Micro 

2 

( 

0.8) 

2  (  0.4) 

2  (0.8) 

5 

(  2.0) 

Multiple  Damage  Types 

3 

( 

1.2) 

— 

— 

3 

(  1.2) 

Platform  Retouch,  Uni  facial 

—  — - 

■“ 

—  —  — 

1  (0.4) 

1 

(  0.4) 

167 

(67.9) 

51  (20.7) 

28(11  .4) 

246 

o 

o 

Note:  Entries  within  parentheses  are  proportion  of  total  sample  of  246  utilized  edges 
Total  number  of 

Unmodified  flakes  136  (81.4)  38  (74.5)  17(60.8)  191  (77.6) 


Total  number  of 
Retouched  flakes 


31  (18.6)  13  (25.5)  11(39.2) 


55  (22.4) 


degrees,  although  Site  3/  has  a  number  ot  samples  with  smaller 
angles.  Whether  or  not  this  indicates  any  functional  difference 
depends  on  whether  there  are  any  significant  variations  among  the 
wear  patterns  observed  on  these  groups. 

Taoie  3  4  stiows  the  frequencies  of  wear  patterns  among  the 
three  edge  angle  groups  for  scrapers.  Considering  the 
distributions  of  wear  patterns,  edge  angles,  and  associated 
activities  for  each  site,  two  general  patterns  are  apparent. 
First,  the  prominence  of  unifacial  microf lake  wear  in  the  large 
angle  category  reflects  an  emphasis  on  various  heavy  and  medium 
scraping  or  shredding  activities,  although  the  occurrence  of 
bifacial  microflake  wear  patterns  indicates  that  some  cutting  or 
sawing  tasks  were  also  performed.  A  chi-square  test  revealed  no 
significant  difference  between  sites  in  the  distribution  of 
scrapers  among  edge  angle  groups  (chi-square  =  2.4952,  df  =  2,  p  = 
.303. 

However,  the  scraper  edge  angle  distributions  relate 
differently  to  utilized  flake  edge  angles  at  the  two  sites  (see 
Figure  lb).  At  Site  3b,  scraper  edge  angles  are  concentrated  in 
the  same  range  as  utilized  flake  angles.  This  implies  that  both 
types  of  tools,  although  formally  different,  served  similar 
functions.  in  contrast,  at  Site  37  scraper  edge  angles  complement 
the  distribution  tor  flake  edge  angles:  scrapers  have  primarily 
larger  edge  angles  while  utilized  flakes  tend  to  tall  in  the  5  to 
4U  degree  range.  This  pattern  indicates  that  a  wider  range  of 
tasks  were  undertaken  at  Site  3 7,  with  formal  scrapers  providing 
edges  tor  heavy  scraping,  and  flakes  being  used  primarily  for 
light  and  medium  cutting  tasks.  This  iatter  function  is  not 
unexpected  tor  flake  tools.  What  is  notable  is  that  utilized 
flakes  did  not  tunction  in  this  manner  at  Site  3b.  Instead,  they 
were  largely  functional  equivalents  to  formal  scrapers.  This 
convergence  of  edge  angles  among  formally  distinct  tool  classes 
impLies  some  degree  of  specialization  in  the  activities  carried 
out  at  Si  te  3b. 

it  is  still  not  possible  to  associate  particular  edge  angles 
and  wear  patterns  with  specific  behaviors  at  Keystone  Sites  3b  and 
3/.  Ne  v  e  r  t  lie  1  e  s  s  ,  it  should  be  noted  that  the  archeological 
materials  are  compatible  with  e t hnog  r a p h i c a i  1  y  documented 
activities  at  agave  roasting  camps.  Basehart  (197s3  describes  the 
processing  ot  leaf  succulents  by  the  Mescalero  Apache  as  involving 
shredding,  scraping,  pounding  and  cutting.  Since  the  textures  ot 
leal  succulents  are  rather  coarse  and  fibrous,  it  is  reasonable  to 
identity  those  activities  as  requiring  large  edge  angles  in  the 
medium  or  heavy  use  categories. 


Table  34.  Functional  Analysis  of  Scrapers 

Occurrence  of  Wear  Patterns  Among  Edge  Angle  Groups 


Keystone  Site  36 

Edge  Retouch  and 
Wear  Patterns 


No  Retouch 

Unifacial  Microflakes 
Bifacial  Microflakes 

Retouched 

Dorsal  w/  Unifacial  Micro  3  (11.5)  7  (26.9)  10  (38.4) 

Dorsal  w/  Bifacial  Micro  -  -  2  (  7.7)  2  (  7.7) 

Ventral  w/  Unifacial  Micro  1  (  3-8)  1  (  3-8)  2  (  7.7) 

Bifacial  w/  Bifacial  Micro  1  (  3-8)  4  (15.4)  5  (19.2) 

Totals  0  6  (22.9)  20  (76.8)  26  (100%) 


Keystone  Site  37 

No  Retouch 


Unifacial  Microflakes 

— 

1  (  1.2) 

3 

(  3.7) 

4  (4.9) 

Attrition 

— 

1  (  1.2) 

- 

— 

1  (1.2) 

Retouched 

Dorsal  w/  Unifacial  Micro 

1  (1.2) 

4  (  4.9) 

44 

(53.7) 

49  (59.8) 

Ventral  w/  Uni  facial  Micro 

— 

1  (  1.2) 

10 

(12.2) 

11  (13.4) 

Ventral  w/  Bifacial  Micro 

— 

— 

2 

(  2.4) 

2  (2.4) 

Bifacial  w/  Uni  facial  Micro 

— 

— 

2 

(  2.4) 

2  (2.4) 

Bifacial  w /  Bifacial  Micro 

3  (3.7) 

3  (  3.7) 

5 

(  6.1) 

11  (13.4) 

Multiple  Damage  Types 

— 

— 

1 

(  1.2) 

1  (1.2) 

Platform  Retouch 

— 

1  (  1.2) 

- 

— 

1  (1.2) 

1  (  3.8)  5  (19.2)  6  (23.0) 

-  1  (  3.8)  1  (  3-8) 


Edge  Angle  Functional  Groupings 
5  to  40  41  to  60  61  to  90+  Row  Totals 


Utilized  cores  represent  a  small  component  of  the  lithic 
assemblages  from  both  Sites  36  and  37.  Seven  utilized  cores  were 
anaLyzed  from  the  Site  3b  assemblage  and  three  from  Site  37, 
providing  a  sample  of  ten  utilized  edges  and  four  utilized  edges 
respectively.  Almost  exclusively  the  edge  angles  recorded  on  all 
utilized  cores  are  in  the  range  of  73  to  90+  degrees,  and  the 
materials  identified  include  only  chert  and  rhyolite. 

Of  the  ten  utilized  edges  on  cores  at  Site  36,  four  had  been 
retouched  and  exhibited  wear  in  the  form  of  bifacial  raicroflak.es. 
of  the  remaining  six  unmodified  edges,  four  have  unifacial 
microflakes  and  two  have  rounded  edges.  At  Site  37,  only  one  edge 
exhibited  retouch  scars  and  all  four  samples  showed  wear  in  the 
form  of  unifaciai  raicroflakes. 

The  small  sample  of  utilized  cores  precludes  any  detailed 
comparisons  between  sites.  However,  based  upon  the  available 
evidence,  it  would  appear  that  the  shaping  of  cores  in  order  to 
obtain  an  edge  suitable  for  utilization  was  a  more  important 
factor  at  Site  36. 

The  wear  patterns  observed  on  the  edges  of  the  utilized  core 
sample  indicate  that  various  heavy  scraping  and  shredding 
activities  were  predominant.  The  use  of  cores  for  chopping 
activities  can  be  ruled  out  as  no  battering  or  other  wear  patterns 
indicative  of  this  form  of  activity  were  noted. 

Utilized  Chunks 

Among  the  samples  of  angular  debitage  analyzed  for  both 
sites,  seven  specimens  at  Site  36  and  16  at  Site  37  exhibited  wear 
patterns  and  edge  modifications.  The  total  number  of  edges 
recorded  for  each  site  was  nine  for  Site  36  and  19  for  Site  37.  No 
difference  in  edge  angles  or  wear  patterns  were  noted  between 
sites. 

The  edge  angles  from  the  utilized  chunks  at  both  sites  were 
evenly  distributed  from  30  to  90  degrees.  The  proportions  of 
retouched  to  unmodified  edges  were  roughly  30/S  to  50/S  for  both 
sites,  and  unitacial  raicroflake  wear  patterns  were  predominant. 


Thirteen  choppers  were  identified  in  the  Site  37  lituic 
assemblage,  but  they  were  completely  absent  at  Site  36.  The  edge 
angles  recorded  on  the  sample  of  choppers  ranged  from  70  to  100 
degrees  and  all  exhibited  a  substantial  amount  of  crushing, 
battering,  and  numerous  hinge  fractures. 


Although  the  specific  activity  involving  the  use  of  choppers 
can  not  be  identified,  the  absence  of  this  tool  class  at  Site  16 
implies  that  the  associated  chopping  activity  was  not  common  at 
that  site. 


Summary 

In  the  preceeding  section,  data  have  been  presented  from 
litnic  analyses  relating  to  four  main  topical  concerns:  artifact 
distributions,  raw  material  use,  reduction  technology  and  tool 
edge  function.  Although  the  lithic  assemblages  of  Sites  16  and  17 
are  generally  very  similar,  significant  differences  were  observed 
within  each  of  the  four  main  topic  areas.  The  findings  do  not 
provide  strong  evidence  for  major  functional  differences  between 
the  sites  but  they  do  imply  different  logistical  relationships  to 
their  respective  settlement  systems. 

Tne  general  patcerns  of  artifact  distribution  are  similar  at 
Sites  36  and  17.  The  range  of  artifact  types  represented  on  each 
site  are  comparable  and  any  differences  are  likely  due  to  the 
effects  of  sample  size.  In  addition,  the  more  formalized, 
functional Ly  diagnostic  tool  types  occur  in  similar  proportions  at 
both  sices.  Nevertheless,  significant  differences  between  the 
assemblages  were  documented  which  relate  mainly  to  the  collection 
and  initial  reduction  of  lithic  raw  materials.  Site  16  contains 
significantly  higher  proportions  of  tested  cores,  hammerstones, 
anvils  and  angular  debitage,  all  items  closely  associated  with  the 
selection  and  reduction  of  pebbles  from  the  local  gravel  deposits. 
Site  17  is  characterized  by  a  higher  proportion  of  flakes,  a 
condition  expecced  for  base  camps  where  tne  manufacture  and 
maintenance  of  tools  would  produce  greater  amounts  of  debitage. 

It  is  suggested  that,  although  the  sites  are  functionally 
similar,  they  reflect  different  logistical  strategies.  The  high 
proportion  of  tested  cores  and  hammerstones  but  relatively  low 
proportion  of  flakes  suggests  that  core  selection,  but  not 
necessarily  subsequent  reduction,  was  an  important  activity.  This 
can  be  explained  by  viewing  Site  16  as  a  short-term  task  group 
site  ancillary  to  a  more  permanent  base  camp.  Lithic  procurement 
was  embedded  within  the  more  general  function  of  plant  processing. 
Many  cores  were  tested  for  suitability  for  further  reduction  which 
appears  to  have  taken  place  elsewhere.  The  same  logistic 
constraints  appear  not  to  have  operated  at  Site  17  where  initial 
core  reduction  is  a  tore  balanced  aspect  of  the  range  of  behaviors 
carried  out. 

This  model  of  the  logistical  organization  of  activities  at 
Site  36  is  supported  by  the  observed  patterns  of  raw  material  use. 
Virtually  all  of  the  raw  materials  on  both  sites  are  readily 
available  in  the  local  gravels.  However,  differential  use  of  the 
resources  is  indicated  by  the  pattern  of  distribution  in  material 
quality.  Site  16  contains  significantly  higher  proportions  of 
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che  r  c  and  ocher  fine-grained  maceriais,  indicating  a  greater 
degree  of  selectivity  in  raw  material  use.  Such  selectivity  is 
understandable  it  materials  (most  likely  preferable  types)  were 
being  collected  for  removal  to  a  more  permanent  site.  There  is  no 
evidence  that  particular  rock  types  were  required  for  specific 
tasks  carried  out  at  either  site.  The  lower  proportion  of  cherts 
at  Site  3 7  simply  reflects  a  more  eclectic  pattern  of  procurement. 

Characteristics  of  the  reduction  trajectories  at  the  two 
sites  provide  additional  evidence  of  the  differences  already 
identified.  The  higher  proportion  of  tertiary  flakes  at  Site  37 
is  indicative  of  more  thorough  core  reduction  directed,  at  least 
in  part,  towards  the  production  of  usable  flakes.  Significantly 
more  tertiary  flakes  were  utilized  at  the  site  than  at  Jb.  In 
contrast,  Site  36  exhibits  more  evidence  of  biface  manufacture  in 
the  form  of  higher  proportions  of  converging  dorsal  flake  scars 
and  (pressure  retouch)  microflakes.  The  lack  of  bifaces  but 
presence  of  biface  debicage  at  Site  3b  probably  reflects  a  curated 
aspect  of  the  overall  technology,  an  aspect  related  to  the 
logistical  nature  of  the  camp.  Any  bifaces  produced  at  the  site, 
along  with  some  tested  cores  of  preferred  materials,  were 
apparently  removed  from  the  site  for  use  elsewhere. 

Finally,  the  analysis  of  edge  morphology  suggests  that 
different  types  of  tasks  were  emphasized  at  the  sites.  At  Site 
36,  edge  angles  on  all  tools  tend  to  cluster  in  the  61  to  90 
degree  range,  with  utilized  flakes  functioning  in  the  same  manner 
as  scrapers.  In  contrast,  the  utilized  flakes  at  Site  37  have 
predominately  narrow  edge  angles,  indicating  functions 
complementary  to  those  carried  out  by  scrapers.  The  wider  range 
of  edge  angles  at  3/  implies  a  wider  variety  of  on-site 
activities.  Edge  wear  patterns  point  to  the  same  conclusion, 
since  a  greater  emphasis  on  heavy  scraping  is  evident  at  Site  3b. 
in  aii  four  areas  of  analysis,  there  are  indications  that  the 
assemblage  at  Site  3b  reflects  an  occupation(s)  that  is  in  some 
sense  more  specialized.  It  is  suggested  that  the  observed 
patterns  may  represent  differences  in  the  systemic  contexts  of  the 
two  sites.  Although  both  are  plant  processing  camps,  Site  3b 
appears  to  have  been  occupied  for  shorter  periods  and  for  more 
specific  purposes.  This  model  is  discussed  further  in  Chapter  13. 


Heavy  Flotation  Microdebi tage  Analysis 

The  recovery  of  specimens  of  microdebi tage  from  the  heavy 
fraction  of  soil  flotation  samples  can  provide  a  body  of  data 
relevant  to  a  number  of  concerns.  The  shaping  and  resharpening  of 
a  number  of  toois,  especialiy  bifaces,  frequently  result  in  the 
deposition  of  minute  fiakes  in  the  areas  where  sucli  activities 
were  performed.  The  recovery  of  such  flakes  furnishes  evidence 
tor  the  identification  of  activity  areas  within  archaeological 


sices  and  may  serve  to  further  delineate  functional  differences 
between  sites. 

Traditional  screening  practices  utilizing  1/4  inch  mesh  will 
not  recover  m ic rodebi tage ,  which  is  usually  less  than  3  mm  in 
size.  For  this  analysis  the  heavy  fractions  of  soil  flotation 
samples  were  examined  including  28  samples  from  Site  36  and  47 
samples  from  Site  37.  The  proveniences  of  these  samples  are  from 
both  the  inside  and  outside  of  large  and  small  f ire-cractced  rock 
features,  pit  structures,  and  various  other  excavation  units 
selected  for  their  proximity  to  these  features.  Furthermore,  the 
random  units  iocated  at  the  sites  were  sampled. 

Each  heavy  sample  was  sorted  and  any  suspected  microdebitage 
specimens  were  collected  for  examination  under  3L)x  magnification. 
All  cultural  specimens  were  classified  as  eitner  microangular 
debitage  or  microflake,  and  tne  total  weights,  numbers,  and 
material  varieties  were  recorded  for  the  two  classes  in  each 
flotation  sample. 

There  are  a  few  obvious  problems  in  this  analysis.  The 
minute  size  of  the  specimens,  even  under  magnification,  made  their 
idenci r ication  difficult  since  they  resembled  natural  pebble 
fragments.  However,  following  the  criteria  of  considering  a 
specimen  as  cultural  only  if  it  exhibited  the  attributes  of  flakes 
and  angular  debitage  prevented  the  inclusion  of  any  significant 
amount  of  natural  fragments,  particularly  in  the  class  of 
microflakes.  Microangular  debitage  may  not  be  as  accurate,  since 
items  in  this  class  more  often  resemble  natural  pebble  fragments. 

Another  problem  concerns  the  identification  of  material 
types.  At  this  minute  level  of  analysis,  many  materials  appear  the 
same.  However,  it  is  felt  that  the  material  categories  identified 
in  the  microdebitage  assemblage  are  accurate,  since  texture 
differences,  colors,  inclusions,  and  other  qualities  could  be 
clearly  seen  at  3Ux  magnification.  The  identification  of  material 
varieties  among  the  Rancheria  cherts,  is  questionable.  The  high 
percentage  of  the  black  porous  variety  of  Rancheria  chert  may  be 
due  to  the  small  size  of  the  specimens,  as  this  variety  of  chert 
is  infrequent  in  the  general  assemblages  of  Sites  36  and  37.  it 
is  also  possible  that  this  variety  was  more  often  selected  for 
tool  manufacture  because  of  its  more  predictable  fracture 
properties. 

Table  33  lists  the  material  varieties  identified  among  the 
in  ic  rodeoi  tage  samples  of  Sites  36  and  37.  The  overall  percentages 
are  notaoie  in  tnat  they  are  remarkably  similar  to  patterns 
discussed  previously  in  this  chapter: 

U  Coarse  and  medium-6rained  materials  are  proportionately  higher 
at  Site  3/  than  at  Site  36;  fine-grained  siliceous  materials  have 
a  higher  frequency  at  Site  3b  than  at  Site  3/. 


Table  35.  Heavy  Flotation  Analysis 

Microd eb itage  Material  Distributions  by  Site 


Site -36  Site -37 


CODE 

MATERIAL  TYPE 

N 

% 

N 

$ 

100 

Sedimentary,  Undifferentiated 

4 

1  .2 

1 

or 

120 

Dolomite 

24 

7.3 

22 

12  .9 

130 

Silt  stone 

1 

0.3 

- 

— 

230 

Thunderbird  Rhyolite-Red 

9 

2.7 

13 

7.6 

23  1 

Thunderbird  Fhyol  it  e- Black 

1 

0.3 

4 

2.4 

310 

Quartzitic  Sandstone 

1 

0.3 

1 

0.6 

320 

Quartzite 

5 

1  .5 

4 

2.4 

350 

Quartz 

2 

0.6 

2 

1 .2 

360 

Sil ici f ied  Si  It  stone 

- 

— 

1 

0.6 

410 

Jasper-Mustard 

1 

0.3 

2 

1 .2 

41 1 

Jasper-Red 

1 

0.3 

2 

1  .2 

420 

Chalcedony 

10 

3.0 

7 

4.1 

440 

Sil  ici  f  ied  Wood 

1 

0.3 

“ — — 

400 

Cherts,  ^differentiated 

235 

71 .4 

99 

58.3 

450 

Ife  ncheria-Black  and  Brown  E&nded 

8 

2.4 

1 

0.6 

451 

Rancheria-Black  Porous 

14 

4.2 

7 

4.1 

452 

Ifencheria-Brown  Porous 

2 

0.6 

1 

0.6 

45  3 

Rancheria-Black /Brown  Mottled 

9 

2.7 

3 

1.8 

Totals 

328 

99.4 

170 

100.2 

Site  36  Site  37 


%  Rhyolites 

10/328 

3.0 

17/170 

10.0 

%  Cherts 

268/328 

81  .7 

11 1/170 

65.3 

%  Fine-Grained 

305/328 

93.0 

145/170 

85.3 

%  Coarse-Grained 

23/328 

7.0 

25/170 

14.7 

248 


2)  Cherts  are  by  far  the  most  frequent  material  type  at  both 
sites,  indicating  the  Diface  manufacture  and  curation  were 
prnnariiy  of  tnese  materials.  Rancheria  cnerts  are  relatively 
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i)  Uolomite,  rhyolite,  and  chalcedony  are  second  in  importance  to 
cherts,  but  more  frequent  than  other  materials. 

Anotner  important  pattern  is  that  although  a  smaller  number 
of  soil  flotation  samples  were  analyzed  from  Site  36  than  Site  37, 
nearly  twice  tne  number  of  microdebitage  was  recovered  from  the 
Site  3b  samples  (326  to  1  7 U  specimens).  This  total  includes  270 
micro  flakes  collected  from  the  site  3d  samples  versus  141 
microflakes  from  Sice  37.  If,  for  the  purposes  of  comparison, 
these  figures  are  combined  with  the  assemblages  from  Tabie  16, 
they  represent  proportions  of  L9.4%  and  2.9%,  respectively.  The 
difference  is  s ta t i s t ical i y  significant  at  p  =  .00001  (Z  *  22.0). 
This  pattern  supports  the  inference  noted  earlier  that  biface 
manufacturing  was  more  common  at  Site  36. 

A  final  area  of  interest  is  the  intrasite  distribution  of 
microflakes.  The  volume  of  flotation  samples  were  calculated  in 
liters.  The  number  of  microdebitage  and  microflakes  for  each 
sample  was  then  divided  by  the  liter  volume  of  the  sample, 
providing  a  relative  measure  of  microdebitage  and  raicroflake 
density  per  liter  of  soil.  Tabie  36  lists  the  results  of  these 
calculations  by  excavation  unit  and  feature  for  Sites  36  and  37. 

These  relative  densities  of  microflakes  were  then  plotted 
against  diagrams  of  the  feature  distributions  at  Sites  36  and  37. 
The  results  of  this  plotting  were  inconclusive  in  that  no  apparent 
pattern  was  discernable  between  high  and  low  microflake  densities 
and  their  association  with  small  fire-cracked  rock  features,  large 
features,  or  pit  structures.  As  expected  higher  densities  were 
noted  outside  of  features  than  within  them.  However,  two 
observations  should  be  noted.  Microflake  densities  are  very  low 
in  the  peripheral  random  excavation  units,  indicating  that 
activities  associated  with  biface  production  were  not  usually 
performed  in  areas  distant  from  features.  Also  notable  is  the 
fact  that  a  number  of  high  density  loci  correspond  to  the 
distribution  of  lithic  clusters  characterized  by  a  predominance  of 
secondary,  tertiary,  and  utilized  flakes  (see  Chapter  10). 

Although  somewhat  time-consuming,  the  recovery  of 
microdebitage  from  heavy  flotation  samples  can  provide  a  further 
dimension  to  tne  study  of  lithic  assemblages.  In  this  case, 
evidence  for  biface  production  was  recovered  which  was  not 
provided  by  cores  deposited  at  the  site. 


Table  36.  Heavy  Flotation  Analysis 
Microdebitage  Density  per  Liter  by  Unit  and  Feature 
Keystone  Sites  36  and  37 


Site  36 


SPEC 

UNIT 

FEA 

DEB 

FLA 

DEB/1 

FLA/1 

1371 

02s22w 

13 

6 

5 

1.9 

1  .6 

1433 

02s22w 

13 

3 

3 

1  .1 

1  .1 

1377 

02s22w 

14 

14 

10 

4.4 

3.1 

1397 

02s22w 

14 

18 

16 

6.5 

5.8 

1398 

02s22w 

14 

10 

9 

3.8 

5.4 

1473 

02s24w 

13 

9 

7 

3.1 

2.4 

1418 

02s24w 

15 

7 

3 

2.1 

0.9 

1462 

0 1  s  26w 

18 

10 

9 

3.4 

3.1 

0565 

OOnl Oe 

6 

6 

5 

2.2 

1 .9 

0491 

OOnlOe 

6 

32 

24 

13.2 

9.9 

049  5 

OOnl Oe 

6 

9 

6 

3.7 

2.4 

0412 

20s 14e 

7 

8 

8 

2.8 

2.8 

0480 

20sl4e 

7 

9 

7 

3.6 

2.8 

0567 

42s00e 

10 

18 

16 

5.5 

4.9 

06  62 

42s00e 

10 

6 

4 

2.1 

1 .4 

0664 

42s00e 

10 

5 

2 

1  .6 

0.7 

06  8  7 

42s00e 

10 

2 

1 

0.4 

0.2 

0670 

10s19w 

9 

13 

12 

3.7 

3.4 

0388 

28s12w 

8 

6 

5 

2.1 

1.7 

1402 

32n02e 

17 

17 

15 

5.6 

5.0 

1480 

24s04e 

0 

2 

2 

0.7 

0.7 

1452 

I6s00e 

0 

23 

20 

7.7 

6.7 

1419 

28n20w 

0 

8 

7 

2.7 

2.3 

14  24 

44n20w 

0 

11 

8 

3.7 

2.7 

1426 

00n04w 

0 

24 

20 

8.0 

6.7 

1483 

32s I6e 

0 

2 

2 

0.7 

0.7 

1372 

20  nO  4e 

0 

15 

14 

5.0 

4.7 

14  27 

04n00e 

0 

35 

30 

11  .7 

10.0 

Totals 

328 

270 

250 
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Table  36.  Continued 


Site  37 


SPEC  UNIT 


Kill 

JVl 


3243 

3279 

3321 

3305 

3225 

3216 

3221 

3327 

3323 

3537 

3361 

3332 

3299 

3497 

3508 

3525 

3345 

3281 

3775 

3492 

0887 

1588 

3236 

3269 

3307 

3220 

3262 

3272 

1282 

1241 

3367 
3329 
0  849 
0828 
3240 
3265 
3513 

3368 
3368* 


38s22w 

47s0le 

47s01e 

47s0le 

02n08e 

02n08e 

02s21w 

02s21w 

02s21w 


I8s12e 

I8s12e 

17n33w 


10n44w 

23n33w 


17s20w 
17s20w 
1 0n38w 
10n38w 
02s24w 
02s24w 
02324w 
05n34e 
34a  lOw 
34s10w 
60s0be 
1 0s  1 4w 
06n26e 
06n26e 
42s02w 
42sC2w 


OOn34e 

00n34e 


?■» 

if 


DEB  FLA  DEB/1 


13  1 1 

4  3 


FLA/1 


if 


K? 


ft 


m 


m 


m 


pc 


to 


til: 


£ 


lv 


I 


I 


H 


B 


Table  3b.  Continued 


3490 

— 

28 

1 

1 

1.6 

1.6 

0948 

20s04w 

1 

5 

4 

1 .4 

1 .2 

3311 

17n29w 

0 

3 

3 

1.2 

1.2 

3222 

12n28w 

29 

8 

7 

3.2 

2.8 

3344 

42n39w 

0 

1 

1 

0.4 

0.4 

3338 

02n12w 

0 

1 

1 

0.4 

0.4 

3314 

42s 12w 

0 

6 

6 

2.4 

2.4 

0000 

34s10w 

18 

6 

5 

2.4 

2.0 

Totals 

170 

141 

•Heat-treated  obsidian  untested  pebble 
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Groundstone  Artifacts 


Although  groundstoae  is  a  minor  component,  representing  only 
l.i/.  and  5.1  L  of  the  artifact  assemblages  of  Sites  36  and  37 
respectively,  it  nevertheless  is  important  for  a  number  of  issues 
concerning  site  function  and  associated  activities.  Definitions 
of  the  groundstone  artifacts  were  presented  at  the  beginning  of 
this  chapter  and  the  frequencies  of  groundstone  artifacts  in  the 
overall  lithic  assemblages  of  Sites  36  and  37  were  included  in 
Table  16.  The  following  discussion  will  be  primarily  concerned 
with  brief  descriptions  of  the  groundstone  artifact  classes  at 
these  sites  and  how  the  variability  between  these  sites  reflects 
on  their  functionally  distinct  occupations. 

Table  37  summarizes  the  numbers  of  groundstone  artifacts 
material  composition  and  Table  3b  provides  descriptive  data  on  the 
individual  specimens.  General  descriptions  of  each  category 
follow  below. 


Slab  Metates 

The  metates  recovered  from  Sites  3b  and  37  are  thick, 
relatively  flat  cobbles  which  have  some  smoothing,  but  little 
concavity  resulting  from  grinding.  Striae  could  be  observed  on 
the  surfaces,  but  little  or  no  pecking  or  other  damage  was 
present.  Material  composition  of  metates  is  dolomite  and  red 
Thunderbird  rhyolite. 

Manos 


Eighteen  manos  were  found  at  Site  37  but  only  one  at  Site  3b. 
The  majority  are  small,  one-hand  manos  manufactured  primarily  from 
cobbles  of  dolomite,  quartzite,  and  sandstone,  though  granite. 
So led ad  rhyolite,  and  red  Thunderbird  rhyolite  were  also  utilized. 
Most  samples  show  a  high  degree  of  shaping  and  wear,  appearing  as 
oval  or  circular  implements  with  a  moderate  to  high  amount  of 
striae  and  polish  on  their  grinding  surfaces. 


Pestles 


One  dolomite  pestle  was  identified  at  Site  3b  and  nine  at 
Site  37.  Each  is  a  long,  round  cobble  with  one  or  both  ends 
tapering  to  a  point.  These  points  show  various  types  and  degrees 
of  edge  damage,  including  battering,  polish,  and  striae.  The 
localization  of  these  wear  patterns  suggests  that  these  tools  may 
have  been  used  to  grind  vegetal  foodstuffs  in  mortars  or  some 
functionally  similar  vessel.  Material  composition  is 
predominantly  dolomite,  although  Soledad  rhyolite  and  granite  were 
also  used.  Two  samples  from  Site  37  are  of  schist  and  represent 
the  only  use  of  this  material  in  either  assemblage.  The  use  of 


Table  3  7.  Groundstone  Artifacts 


Keystone  Site  36 


Groundstone 


Material 

Fragment 

Pestle 

Mano 

Metate 

Anvil 

Dolomite 
T-Bird  Red 
Quartzitic 
Sandstone 

1  (100) 

1  (100) 

1  (100) 

1  (100) 

3  (100) 

Totals 

1  (100) 

1  (100) 

1(100) 

1  (100) 

3  (100) 

Keystone  Site  37 


Groundstone  Polishing 


Material 

Fragment 

Pestle 

Mano 

Metate 

Stone 

Anvil 

Dolomite 

3  (100) 

5(55.6) 

7(38.9) 

6(85.7) 

2  (100) 

T-Bird  Red 

— 

— 

1(  5.6) 

1(14.3) 

— 

- — 

Soledad  Rhyo 

— 

1(11.1) 

2(11.1) 

— 

_ _ 

___ 

Rhyolite  Tuff 

— 

— 

— 

— 

1(50.0) 

— 

Granite/Dio 

— 

1(11.1) 

2(11.1) 

— 

_  __ 

Quar tzite 

- — 

— 

3(16.7) 

— 

— 

- — 

Quar  tz 

— 

— 

— 

— 

1(50.0) 

— _ 

Sandstone 

— 

— 

3(16.7) 

— 

— 

— 

Schist 

— 

2(22.2) 

— 

— 

— 

— 

Totals 

3(100) 

9(100) 

18(100) 

7(100) 

2(100) 

2  (100) 
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this  material  is  notable  because  there  are  no  sources  of  schist  in 
the  local  alluvial  gravels.  Its  nearest  source  is  the  Cristo  key 
mountains  across  the  Rio  Grande  to  the  southwest.  The  schist 
examples  are  quite  similar  to  those  commonly  reported  in  the 
Tularosa  Basin  (Carmichael  1981;  Eidenbach  1983).  A  number  of  the 
pestles  from  Site  37  were  recovered  from  the  floors  and  within  the 
fill  of  the  pit  structures  at  that  site. 


Groundstone  Fragments 

These  are  small  pieces  which  can  be  identified  as  groundstone 
of  the  basis  of  observed  wear  and  damage  patterns  on  one  or  more 
of  their  surfaces.  However,  due  to  their  small  size,  they  cannot 
be  assigned  to  any  particular  category.  One  fragment  was  found  at 
Site  Jb  and  three  at  Site  37,  and  all  are  of  dolomite.  All  appear 
to  be  fire-cracked. 

Anvils 

Three  anvils  were  identified  at  Site  3b  and  two  at  Site  37. 
All  examples  are  large,  relatively  flat  cobbles  of  dolomite  which 
exhibit  battering  on  the  surface.  One  from  Site  37  was  recovered 
from  the  floor  of  a  pit  structure. 

Polishing  Stones 

Two  polishing  stones  were  found  at  Site  37.  Both  have  one 
very  flat  surface  which  shows  a  high  degree  of  polishing  in 
concrast  to  the  rough  surface  of  the  natural  cortex  present  on  the 
remainder  of  the  piece.  Further  evidence  of  their  cultural  origin 
is  provided  by  the  fact  that  at  least  one  specimen  is  of  a 
material  (Rhyolite  welded  tuff)  having  no  local  source.  The  other 
specimen  is  of  quartz. 

The  presence  of  groundstone  is  usually  indicative  of 
activities  associated  with  the  processing  of  a  variety  of  vegetal 
foodstuffs.  The  groundstone  artifacts  from  Sites  36  and  37  show 
little  formalization  or  utilization,  with  the  exception  of  pestles 
which  correspond  to  well  defined  examples  elsewhere  in  the  Jornada 
area.  Groundstone  tools  would  generally  be  identified  with  the 
processing  of  plant  seeds,  such  as  grasses  or  mesquite,  rather 
than  succulent  leaf  tissues.  It  seems  safe  to  conclude  that  some 
limited  amount  of  seed  processing  took  place  at  the  sites, 
probably  for  the  daily  support  of  groups  involved  in  agave 
roasting.  Aside  from  the  patterns  noted  earlier  for  anvils,  there 
are  no  significant  differences  in  the  occurrence  of  groundstone 
tools  at  the  sites  which  would  affect  the  interpretation  of  site 
function. 


CHAPTER  10 


INTRASITE  DISTRIBUTIONAL  ANALYSES 


Introduction 


In  this  chapter,  the  results  of  several  distributional 
analyses  designed  to  identify  patterning  in  the  occurrence  of 
teatures  and  artifacts  at  Sites  36  and  37  are  discussed.  The 
patterns  are  then  used  to  draw  conclusions  regarding  the 
functional  significance  of  spatial  partitioning.  In  addition,  the 
degree  of  patterning  also  has  implications  for  interpreting  site 
structure. 

The  results  of  these  analyses  identify  several  distinctions 
between  the  two  sites  which  parallel  the  differences  in  artifact 
assemblages  noted  in  the  preceding  chapter.  These  distinctions 
relate  mainly  to  the  degree  of  redundancy  in  the  partitioning  of 
space  wichin  the  sites.  Site  37  exhibits  a  well  developed 
distributional  pattern,  among  both  features  and  artifact  types. 
The  complementary  distribution  of  functionally  different  items 
suggests  a  general  contemporaneity  among  the  features.  Further, 
the  degree  of  patterning  at  Site  37  supports  the  view  that  it 
represents  longer-term  occupation(s)  than  Site  36. 

Feature  distributions  are  described  first,  followed  by  a 
treatment  of  artifact  densities  and  activity  clustering.  The 
patterns  are  then  summarized  in  relation  to  the  hypotheses 
presented  in  the  Research  Design  (Chapter  3). 


Distribution  of  Feature  Types 

The  spatial  distribution  of  prehistoric  features  at  Sites  3b 
and  37  are  mapped  in  Figures  37  and  3b  respectively.  The  features 
are  differentiated  according  to  their  membership  within  the 
feature  groups  discussed  in  Chapters  7  and  S.  The  most  obvious 
pattern  is  evident  from  the  distribution  of  large  fire-cracked 
rock  features,  shown  in  black.  At  Site  36  they  occur  basically  at 
the  southern  and  eastern  periphery  of  the  site  but  some 
association  with  small  hearths  is  seen  in  the  case  of  Feature  6. 
Most  of  the  small  (i.e.,  domestic)  hearths  are  located  in  the 
western  and  northern  portions  of  the  site,  somewhat  removed  from 
the  larger  rock  features.  By  reference  to  the  topographic  map  of 
the  site  (Figure  3)  it  is  clear  that  Features  7,  b  and  10  also 
occur  downsicpe  of  the  main  clusters  of  features.  The  location  of 
large  roasting  features  around  the  periphery  of  a  site,  downslope 
of  the  main  occupation  surface,  is  suggestive  of  intrasite 
activity  patterning.  This  is  especially  the  case  if  one  accepts 
the  argument  that  the  large  and  small  fire-cracked  rock  features 
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represent  different  functions.  The  evidence  for  this  pattern  at 
Site  Jo  is  suggestive  but  the  data  at  Site  37  are  more  convincing. 

Feature  distributions  for  Site  37  are  shown  in  Figure  38. 
Note  that  the  large  fire-cracked  rock,  features  are  again 
concentrated  along  the  southern  and  eastern  periphery  of  the  site. 
There  is  also  some  overlap  with  the  distribution  of  small  hearths, 
but  recognition  of  patterning  is  enhanced  by  the  presence  of  the 
pit  structures.  The  distributions  of  roasting  pits  and  pit 
structures  are  essentially  mutually  exclusive,  the  structures 
being  confined  to  the  northwest  quarter  of  the  site.  The  smaller 
domestic  hearths  occur  within  both  areas  but,  in  the  northwestern 
part  of  tne  site,  are  more  often  directly  associated  with  another 
feature  type.  This  is  less  often  the  case  throughout  the  rest  of 
the  site  (e.g.,  Features  1  3,  20,  21,  26,  30,  31,  35  and  37). 

Additional  support  for  basic  locational  differences  among  sites  is 
provided  by  comparative  analyses  of  nearby  features  and  artifacts. 

Basic  data  on  selected  variables  for  fire-cracked  rock 
features  at  the  two  sites  are  listed  in  Tables  39  and  40.  These 
data  permit  comparisons  of  associated  artifact  density  and  number 
of  associated  artifact  types  to  be  made  between  the  two  groups  of 
fire-cracked  rock  features.  At  Site  37  they  are  also  compared  on 
the  basis  of  their  degree  of  association  with  pit  structures.  A 
difference  of  means  test  (Table  41)  indicates  that,  on  the 
average,  large  fire-cracked  rock  features  are  located  twice  as  far 
from  pit  structures  as  are  the  small  hearths.  Small  hearths 
average  17.5  m  spacing  from  structures  while  the  larger  features 
average  3o. 4  m  from  structures.  The  difference  is  significant  at 
p  =  .005  ( t  =  3.5  7  ,  d  f  =  1  5).  If  spatial  location  is  any  indication, 
it  would  appear  that  small  hearths  represent  related  activities 
which  are  more  or  less  removed  from  the  large  fire-cracked  rock 
features . 

Distinctions  between  large  and  small  rock  features  can  also 
be  supported  on  the  basis  of  artifact  associations.  Difference  of 
means  tests  on  the  number  of  associated  artifact  types  within  a  4 
X  4  meter  area  around  features  indicated  no  significant  difference 
between  large  and  small  features  (t  =  -0.23).  However,  the 
density  of  artifacts  associated  with  the  two  feature  types  varied 
significantly  at  both  sites  (Tables  42  and  43).  Artifact 
densities  associated  with  small  hearths  are  between  two  and  three 
times  greater  than  those  recorded  around  the  large  fire-cracked 
rock  features  (di  t Terences  signif  ant  at  p  =  .025).  These  data 
sc  rongiy  suggest  that  activities  involving  the  manufacture  and/or 
use  of  iithic  artifacts  were  far  more  intensive  in  the  vicinity  of 
small  hearths  as  opposed  to  large  roasting  features.  This  is 
preci  sely  what  would  be  expected  in  light  of  the  association  of 
small  hearths  with  residential  structures,  the  presumed  focus  of 
general  domestic  activities.  Features  23  and  15  at  Site  37  are 
the  only  possible  exceptions  to  the  pattern  on  either  site.  They 
are  assigned  to  the  large  feature  group  on  the  basis  of  their  rock 
weight,  but  aii  other  characteristics  suggest  a  greater  similarity 
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Table  40.  Summary  of  selected  variables  for  fire-cracked 
rock  features  at  Site  37 


FEATURE 

NUMBER 

SIZE 

GROUP 

ARTIFACT  DENSITY 

IN  4X4  m  UNIT 
(PER  m2) 

NO.  ASSOC. 
ARTIFACT 

TYPES 

DISTANCE  TO 
STRUCTURE 
(m) 

1 

L 

3.8 

8 

30 

2 

L 

0.8 

6 

55 

3 

L 

1.3 

6 

30 

6 

L 

0.9 

6 

45 

7 

L 

0.3 

3 

40 

8 

3 

12.5 

13 

0 

12 

S 

0.9 

6 

43 

14 

L 

3.0 

5 

38 

15 

L 

12.6 

9 

13 

16 

S 

2.8 

5 

CO 

m 

18 

3 

2.8 

5 

40 

20 

S 

10.1 

7 

23 

21 

S 

10.1 

7 

20 

22 

S 

6.8 

5 

5 

23 

L 

28.6 

13 

5 

25 

S 

1  .4 

4 

28 

2  6 

S 

0.9 

1 

40 

27 

S 

unexc. 

38 

28 

s 

unexc . 

8 
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ARTIFACT  DENSITY 

FEATURE  SIZE  IN  4X4  m  UNIT 

NUMBER  GROUP  (PER  m2) 


NO-  ASSOC, 
ARTIFACT 
TYPES 


DISTANCE  TO 
STRUCTURE 
(m) 


36 

S 

4.1 

5 

15 

37 

S 

unexc. 

23 

44 

S 

unexc . 

5 

47 

S 

3.8 

4 

8 

60 

S 

unexc . 

5 

66 

S 

5.5 

4 

2 

67 

S 

unexc. 

8 

68 

S 

unexc. 

1 

69 

s 

unexc. 

3 
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with  small  hearths.  They  exhibit  two  of  the  highest  associated 
artifact  densities  (.Table  40)  and  are  located  among  a  series  of 
smalt  hearths,  fairiy  close  to  a  group  of  pit  structures  (.Figure 
J8).  It  is  possible  that  the  features  represent  multiple-use 
general  purpose  hearths  which  have  grown  large  by  accretion.  No 
other  data  were  obtained  which  might  settle  the  issue,  but  either 
way,  these  two  cases  do  not  nullify  the  id  en  ti  t  iab  ii  i  t  y  of  the 
overall  distributional  patterns. 

Tne  locational  patterns  identified  here  support  the 
functional  interpretations  of  features  developed  in  previous 
chapters.  At  Site  J  7  the  large  fire-cracked  rock  features  are 
somewhat  removed  from  the  residential  structures  and  have  low 
densities  of  associated  artifacts.  In  contrast,  small  hearths  are 
more  closely  associated  with  the  pit  structures  and  they  occur  in 
areas  of  relatively  high  artifact  densities.  These  observations 
argue  against  O'Laughlin's  (1980)  conclusion  that  large  and  small 
f  i  r  e- crac  xed  rock  features  are  functional  equivalents.  They 
instead  support  Whalen's  (1978,  1979)  view  that  only  the  large 
features  are  special  processing  facilities  and  that  the  small  rock 
features  are  general  domestic  hearths.  In  both  the  analysis  of 
the  Hueco  Boison  sites  and  this  study,  the  most  compelling  support 
for  a  functional  distinction  is  the  clear  distinction  in  feature 
distribution,  with  large  roasting  pits  located  rather  consistently 
around  the  periphery  of  the  site.  That  this  pattern  was  not 
manifest  at  Keystone  11  may  indicate  a  less  specialized  role 
within  its  respective  adaptive  strategy.  If  they  were  interpreted 
as  domestic  hearths,  the  large  number  of  small  fire-cracked  rock 
features  at  bite  11  would  fit  with  the  large  projected  number  of 
houses. 

Given  the  above  discussion,  the  feature  distributions 
identified  at  Site  17  seem  most  readily  explainable  as  indicating 
functional  partitioning  of  space  within  the  site.  On  the  one 
hand,  the  northwestern  part  of  the  site  is  the  focus  of 
residential  structures  and,  presumably,  domestic  activities.  In 
contrast,  the  agave  roasting  features  are  situated  down  wind  of 
the  residential  area  around  the  site  periphery.  The  pattern  is 
somewhat  Less  well  developed  at  Site  16.  This  may  be  due  to  the 
Lack  of  a  defined  residential  area  or  less  redundant  reuse  of  the 
site.  Nevertheless,  the  dichotomous  distribution  is  fairiy 
distinctive  and  is  probably  a  reality  at  both  sites. 

As  al  r  e  ad  y  m  en  t  ioned  ,  a  similar  intrasite  pattern  has  been 
recorded  by  Whalen  (  1  9/  8,  197  9)  at  Mesiiia  phase  sites  in  the 
Hueco  Boison.  on  the  basis  of  the  relatively  few  large  roasting 
features  present  and  because  of  their  location  in  peripheral  areas 
away  from  residences,  he  argues  that  the  roasting  pits  were 
specialized  communal  facilities  utilized  by  more  than  a  single 
Household.  The  same  argument  could  apply  to  bite  J7  although  it 
was  not  possible  to  define  individual  household  groups  due  to  the 
overlapping  of  some,  and  close  proximity  of  all  the  structures 
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Table  41.  T-test  comparison  of  distance  to  nearest  structure 
between  large  and  small  FCR  features  at  Keystone  37 


Group 

n 

Mean  Dist . 
in  Meters 

S.  Dev.  t 

df 

Result 

Large 

FCR 

Features 

8 

36.4 

12.4 

3.57 

15 

difference 

is 

significant 

Small 

FCR 

Features 

24 

17.5 

14.6 

at  p  <.005 
for  1 -tailed 
test 
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Table  42.  T-test  comparison  of  artifact  density  associated  with 
large  and  small  FCR  features  at  Site  36 


Mean  Dist. 

Group  n  in  Meters  S.  Dev.  t  df  Result 


Large 

FCR 

Features  4  1 .63  0.60 

_  -2.36  13 


Small 

FCR 

Features  9  3-^2  2.09 


l 


Table  43.  T-test  comparison  of  artifact  density  associated 
with  large  and  small  FCH  features  at  Site  37 

Mean  Dist. 

Group  n  in  Meters  S.  Dev.  t  df  Result 


Difference 
is  signi¬ 
ficant  at 
p  <.025  for 
1-tailed 
test 


Large 

FCR 

Features  7  1.63 


Small 

FCR 


1.33  Difference 

_  -2.26  16  significant 

at  p  <.026 
for  1-tailed 


(Figure  38) 


One  ocher  important  observation  arising  from  the  strong 
internal  patterning  at  Site  37  is  that  the  different  feature  types 
are  probably  roughly  contemporaneous.  It  has  already  been  noted 
that  the  site  does  not  represent  a  community  in  the  sense  of  all 
the  structures  being  occupied  at  once.  The  super po si tioning  of 
some  structures  indicates  that  only  a  portion  of  them  could  have 
been  strictly  contemporaneous.  Nevertheless,  one  is  struck  by  the 
extent  to  which  later  occupations  must  have  been  affected  by  the 
placement  of  earlier  ones.  This  suggests  that  the  occupations 
were  close  enough  in  time  that  the  remains  reflecting  spatial 
partitioning  of  earlier  users  were  still  available  to  structure 
later  use  of  the  same  areas.  In  two  instances  (Features  39  and 
32;,  the  overlap  with  previous  structures  is  so  complete  that  it 
suggests  rebuilding  of  a  structure  which  was  still  visible  at  the 
surface.  The  important  point  is  that  even  though  not  all  the 
features  were  utilized  simultaneously,  they  are  distributed  as  if 
the  dirferent  feature  types  were  placed  in  relation  to  each  other. 
Such  a  pattern  is  good  evidence  for  at  least  general 
contemporaneity  among  the  features.  As  Binford  notes  (1982;,  the 
extent  to  which  intrasite  patterning  is  preserved  will  depend  on 
the  level  of  redundancy  in  the  use  of  space  within  that  site. 
Multiple  occupations  from  different  time  periods  and  representing 
different  site  functions  will  tend  to  obscure  distinct  patterns. 
This  is  because  they  are  located  irrespective  of  previous 
occupations  and  because  artifacts  representing  different 
functional  activities  will  be  intermixed.  The  fact  that  a  well 
defined  locational  pattern  is  preserved  at  Site  3/  argues  that  the 
occupations  at  the  site  were  fairly  close  together  in  time  and 
that  their  functional  use  of  space  within  the  site  was  redundant. 
This  interpretation  of  the  general  contemporaneity  of  the  various 
feature  types  is  further  supported  by  the  artifact  distributions, 
as  discussed  below. 


Artifact  Distributions 

It  has  been  suggested  that  a  pattern  in  the  distribution  of 
features  is  indicative  of  various  degrees  of  activity  clustering 
at  Sites  36  and  3  7.  The  observed  patterns  were  further  tested 
inrough  t  tw  application  of  three  different  spatial  analyses  to  the 
artifact  assemblages.  The  analyses  consider  surface  artifact 
densities,  the  relationship  between  pit  structures  and  artifact 
density,  and  clustering  of  subsurface  artifact  types.  The  results 
are  quite  gratifying  since  tney  provide  independent  corroboration 
for  the  functional  inferences  derived  from  the  feature 
d  ist  r  i but  ions. 
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The  iirsc  data  to  be  considered  are  the  densities  and 
distributions  of  surtace  artifacts.  Point  proveniences  of  all 
surtace  artifacts  were  recorded  in  the  field  with  a  laser  transit. 
The  locations,  expressed  as  x  -  y  coordinates,  were  later 
digitized  at  the  Digital  Imagery  Processing  Laboratory  at  NMSU. 
The  results  of  the  phase  one  lithic  analysis  were  added  to  the 
digitized  data  so  that  the  distributions  of  specific  artifact 
types  could  be  examined.  The  surface  locations  were  also 
recombined  to  construct  site-wide  artifact  density  contour  maps. 

in  order  to  produce  the  contour  maps,  the  sites  were 
subdivided  into  4x4  meter  units  with  the  grid  tied  into  the  main 
base  lines.  The  artifact  densities  calculated  within  each  unit 
were  used  to  construct  the  contours.  Maps  were  drawn  using  a 
variety  of  different  grid  sizes  but  the  4x4  units  provided  the 
smoothest  contours.  lhe  resulting  density  contours  are  shown  in 
Figures  39  and  40.  Note  that  the  contour  labels  refer  to  the 
number  of  artifacts  within  the  4x4  meter  units;  conversions  to 
density  per  square  meters  are  provided  in  the  map  legends. 
Surface  artifact  densities  range  from  0  to  .63  per  square  meter  at 
Site  Jb  and  from  .01  to  1.88  per  square  meter  at  Site  8  7.  The 
most  obvious  difference  between  the  sites  is  the  much  lower 
density  recorded  at  Site  3b.  This  difference  corresponds  to  the 
lower  overall  quantity  of  artifacts  recovered  from  the  site  and 
implies  less  intensive  occupa tion( s)  than  at  Site  37. 

At  Site  Jo  the  areas  of  highest  density  are  located  mainly 
along  the  west  edge  of  the  site  (Figure  397.  Severe  erosion  along 
the  Interstate  10  roadcut  contributes  to  high  surface  densities  in 
that  area  but  a  comparison  with  Figure  37  reveals  that  the  high 
density  areas  are  located  near  Features  3,  8,  and  the  cluster  of 
small  hearths  at  0N/20W.  High  surface  densities  are  not  clearly 
associated  with  only  one  or  the  other  feature  type.  Also,  the 
higher  density  areas  occur  throughout  the  site  rather  than  being 
confined  to  a  specific  area.  These  observations  support  the  view, 
inferred  from  the  feature  distribution,  that  cultural  patterning 
is  rather  poorly  developed  at  this  site  when  compared  to  Site  3  7. 

At  Site  37  the  greatest  densities  are  also  on  the  west  side 
of  t  tie  site,  but  they  are  not  at  the  edge  of  the  embankment  in 
areas  of  maximum  erosion.  Close  comparison  of  Figures  38  and  40 
indicates  that  the  highest  surface  artifact  densities  correspond 
to  concentrations  of  domestic  features  (i.e.,  pit  structures  and 
small  hearths).  Even  though  it  was  impossible  to  predict  specific 
structure  locations  on  the  basis  of  surface  artifacts,  it  is  still 
noteworthy  that  the  high  density  contours  are  good  predictors  ot 
the  areas  within  which  the  structures  were  located.  Note  that,  in 
sharp  contrast,  most  of  the  large  roasting  features  occur  in  areas 
having  U.IJ  or  fewer  artifacts  per  square  meter.  The  association 
ot  roasting  features  with  low  artifact  densities  corroborates  the 
comparisons  of  subsurface  artifact  density  by  feature  type  (Table 
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43)  and  supports  the  related  contention  that  the  two  feature 
groups  reflect  different  functions. 


The  surface  distributions  of  specific  artifact  types  exhibit 
some  subtle  differences  between  the  two  sites  in  the  degree  of 
patterning  present.  Artifact  type  distributions  at  Site  lb  are 
mapped  in  Figures  41  througn  43.  The  flake  distributions  (Figure 
41)  correspond  to  the  overall  contours,  reflecting  the 
preponderance  of  flakes  in  the  assemblage.  The  occurrence  of 
utilized  flakes  corresponds  (expectedly)  with  the  high  density 
contours,  but  note  that  they  occur  in  small  clusters  throughout 
the  site.  The  same  pattern  is  exhibited  by  cores  and  hammer  stones 
(Figure  42).  Core  reduction  evidently  took  place  in  several  small 
activity  areas  distributed  throughout  the  site.  So  few  tools  were 
recorded  that  their  distribution  is  difficult  to  interpret  in 
terms  of  patterning  (Figure  43).  Surface  ceramics  were  associated 
with  Feature  7,  a  large  roasting  pit. 


Once  again,  intrasite  patterning  is  more  easily  defined  at 
Site  37.  Flakes  are  distributed  throughout  the  site  but  utilized 
flakes  are  confined  mainly  to  the  high  density  scatters  associated 
with  domestic  features  (Figure  44).  The  pattern  further  supports 
the  view  that  a  wider  range  of  tasks  was  carried  out  near  the  pit 
structures  than  in  the  vicinity  of  roasting  features.  The 
distribution  of  anguiar  debitage,  hammerstones  and  cores, 
indicates  that  most  of  the  core  reduction  was  carried  out  near  pit 
structures  or  in  the  high  density  area  around  Feature  20  and  21 
(Figure  44  and  47).  Corroboration  of  the  apparent  dichotomy 
between  domestic  areas  and  roasting  feature  areas  is  provided  by 
the  cluster  analysis  of  subsurface  artifacts  described  below. 


Site  37  Structures  and  Artifact  Densities 


The  areas  of  highest  surface  artifact  density  are  good 
predictors  of  the  general  location  of  the  pit  structures  but  a 
more  detailed  examination  of  the  association  reveals  a  more 
complex  relationship.  Even  the  surface  data  indicate  that  most 
pit  structures  are  located  near,  or  adjacent  to,  but  not  within 
the  highest  density  lithic  clusters.  In  other  words,  the  highest 
artifact  densities  occur  between  structures  rather  than  within 
them.  The  surface  pattern  to  this  effect  is  strongly  supported  by 
subsurface  artifact  densities. 


Table  44  lists  artifact  densities  recorded  within  and  outside 
the  excavated  pit  structures.  The  figures  are  based  on  the  areas 
rather  than  volume  of  excavated  units  because  the  ar  ti  tac  t-  bear  ing 
horizon  wasgeneraliyshailow.  It  is  clear  that  the  density  of 
artifacts  inside  features  are  usually  very  low.  Even  in  some 
cases  where  fairly  high  interior  densities  are  recorded  (Features 
19,  53,  and  bij  the  exterior  densities  are  still  much  greater. 
The  density  of  artifacts  immediately  outside  structures  are 
generally  three  to  fifteen  times  greater  tlinn  inside  the  features. 
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The  two  exceptions  exhibiting  higher  interior  densities  are 
Features  29  and  4  5.  Overall,  interior  densities  average  2.67  per 
square  meter  while  exterior  concentrations  are  almost  three  times 
as  dense  (x  =  7.43).  The  difference  between  the  two  averages  is 
significant  at  p  =  .05  ft=-2.23,  df=29;. 

The  relationship  between  the  Site  37  pit  structures  and  the 
artifact  scatter  has  at  least  two  important  implications.  First, 
the  pit  structures  generally  comprise  gaps  or  holes  in  the 
otherwise  continuous  and  relatively  dense  artifact  scatter  in  the 
northwest  portion  of  the  site.  It  would  appear  that  the 
structures  and  high  lithic  densities  are  located  in  relation  to 
one  another.  That  is,  the  holes  in  the  artifact  distribution 
probably  indicate  that  the  structures  were  present  at  the  time  of 
artifact  deposition.  If  the  artifacts  had  been  deposited  at  a 
different  period  (i.e.,  later)  than  the  structures,  artifact 
densities  could  be  expected  to  vary  independently  of  feature 
locations.  As  in  the  case  of  the  features,  a  consistent 
complementary  distribution  between  high  artifact  densities  and  pit 
structures  implies  at  least  general  contemporaneity. 

This  line  of  reasoning  has  important  implications  for  dating 
the  features  at  the  site.  If  the  artifact  scatter  is  accepted  as 
being  roughly  contemporaneous  with  the  pit  structures,  then  the 
obsidian  dates  obtained  from  artifacts  in  that  scatter  are  appli¬ 
cable  to  the  structures.  Furthermore,  if  one  accepts  the 
complementary  distribution  of  pit  structures  and  roasting  features 
as  indicating  general  contemporaneity,  then  the  obsidian  dates  are 
applicable  to  the  latter  features  as  well.  This  is  a  significant 
conclusion  because  of  the  discrepancies  between  the  obsidian 
hydration  dates  and  the  radiocarbon  dates  obtained  from  some  of 
the  larger  features  (see  Chapter  11).  The  organization  of  the 
features  and  artifacts  into  a  single  distributional  pattern  is  an 
important  aspect  of  the  argument  for  the  primacy  of  the  obsidian 

(1  d  b  • 

A  second  implication  of  the  artifact  densities  relates  to 
feature  function.  If  artifact  density  is  in  some  way  a  measure  of 
the  intensity  with  which  a  space  is  used  then  it  follows  that  most 
domestic  activities  were  conducted  outside  the  structures.  This 
interpretation,  combined  with  the  lack,  of  formal  intramural 
lie  arms,  suggests  that  Site  37  wa  s  a  warm  sea  so  n  occupation  and 
t  na  t  t  tie  pit  structures  may  have  functioned  primarily  as 
windbreaks,  sunshades  or  sleeping  shelters.  Longer  occupations, 
and  winter  occupations  could  be  expected  to  indicate  a  greater 
concern  tor  thermal  characteristics  of  the  structures  and  a 
gieater  number  of  artifacts  would  probably  be  recovered  from 
within  t  tie  structures.  The  evidence  for  the  seasonal  role  of  the 
site  is  discussed  furttier  in  Chapter  L  3. 
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Table  44.  Comparison  of  artifact  densities  inside  and 
outside  of  pit  structures  at  Site  37 

DENSITY  OF  ARTIFACTS  PER  M2 

FEATURE  INSIDE  OUTSIDE 


29 

8.04 

7.45 

35 

1 .10 

3.54 

38 

0 

4.18 

39 

10.05 

31.57 

40 

2.05 

6.25 

41 

0.53 

6.44 

42 

0 

6.00 

45 

9-61 

3.65 

50/51 

0 

2.06 

52/59/63 

1.36 

5.81 

54 

0.270 

15.63 

55 

15.18 

18.38 

56 

0.17 

18.49 

57 

0 

0 

61 

0 

0 

62 

2.40 

7.58 

64 

0 

0.89 

65 

0 

0.99 

70 

0 

2.38 

n  =  19 

X  =2.67 

S  =7.43 

6  =4.51 

=8.12 
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Cluster  Analysis  of  Subsurface  Artifacts 

In  the  preceding  sections,  the  search  for  structural 
regularities  within  Sites  36  and  37  has  proceeded  through  the 
analysis  of  feature  distributions  and  patterns  in  artifact 
densities.  Even  though  regularities  were  found  in  both  instances, 
the  analysis  would  not  be  complete  without  taking  into  account  the 
technological  variability  present  within  the  artifact  assemblage. 
In  this  section  the  results  of  an  analysis  designed  to  identify 
activity  areas  on  the  basis  of  a  group  of  lithic  technology 
variables  are  presented.  The  methods  used  follow  closely  those 
developed  and  tested  at  several  sites  in  central  Arizona  (Rice  and 
Dobbins  19dl;  Rice  1984).  The  strategy  used  here  involves  a 
cluster  analysis  of  lithic  artifacts  recovered  from  excavation 
units  in  order  to  identify  artifact  associations.  The  cl  us  ter  s 
are  then  plotted  back  onto  the  site  maps  where  concentrations  of 
units  grouped  in  the  same  cluster  are  indicative  of  activity 
areas  . 

lhe  variables  included  in  this  analysis  were  chosen  because 
of  their  common  occurrence  in  the  artifact  assemblages  and  due  to 
the  information  they  provide  on  different  stages  of  the  lithic 
reduction  process.  The  seven  artifact  types  analyzed  include: 
primary  flakes,  secondary  flakes,  tertiary  flakes,  angular 
debitage,  cores,  tested  pebble  cores  and  utilized  flakes. 

In  order  to  provide  a  framework  for  the  id  en  ti  f  ic  atio  n  o  f 
clusters,  ail  relevant  artifacts  were  grouped  within  their  1  X  1 
meter  provenience  units.  With  the  aid  of  the  computer, 
frequencies  were  determined  by  excavation  unit  for  each  artifact 
category.  In  order  to  control  for  the  different  numbers  of 
artifacts  in  different  units,  the  counts  were  normalized  by 
calculating  a  unit  vector.  The  variable  exhibiting  the  highest 
frequency  in  each  unit  was  assigned  a  value  of  100  and  all  the 
other  variables  were  designated  as  some  proportion  of  100.  The 
use  of  percentages  is  a  more  common  method  for  normalizing  data 
but  a  vector  is  more  suitable  for  use  with  the  Euclidian  distance 
measure  built  into  the  cluster  routine  (Rice  and  Dobbins  1981:43). 

The  unit  vectors  were  clustered,  separately  for  each  site, 
using  a  cluster  analysis  of  cases  (BMDP,  P2M).  The  cases  are 
grouped  on  the  basis  of  the  Euclidian  distances  between  vector 
values  from  different  cases.  A  total  of  322  cases  were  analyzed 
at  Site  Jb  and  532  units  were  used  at  Site  3/  and  in  each  case 
seven  clusters  were  generated.  The  use  of  seven  clusters  is 
somewhat  arbitrary  although  the  expectations  were  informed  by 
Rice's  (1984)  results  involving  a  similar  range  of  variables.  In 
retrospect,  cluster  seven  appears  to  have  functioned  as  a  default 
grouping.  Close  examination  of  the  cases  assigned  to  that  cluster 
indicates  that  if  eight  or  ten  clusters  were  specified,  one  or 
two  more  in  ter  pre  tabl  e  groupings  would  have  been  generated  at  Site 
3/.  As  an  independent  checkon  the  se  pa  ration  of  the  clusters, 


discriminant  analysis  was  applied  to  the  unit  vectors  using  a  SAS 
routine.  Unit  membership  within  clusters  was  correctly  predicted 
in  of  the  cases  at  both  sites. 


Interpretation  of  Clusters 


The  seven  clusters  identified  at  each  site  are  summarized 
graphically  in  Figures  49  and  50.  The  histogram  bars  represent 
the  cluster  means  for  each  variable,  indicating  which  artifact 
types  have  contributed  most  heavily  to  each  cluster.  By  reference 
to  the  heavily  weighted  artifact  types  it  is  possible  to  suggest 
general  functional  interpretations  of  the  clusters.  For  example, 
Cluster  L  at  Site  16  contains  those  units  with  high  proportions  of 
secondary  and  tertiary  flakes,  reflecting  the  importance  of  flake 
production.  In  contrast.  Cluster  2  consists  of  57  cases 
containing  little  else  besides  utilized  flakes  (Figure  49). 
Different  clusters  were  generated  at  Site  17,  reflecting  different 
patterns  of  association  among  artifact  types.  Clusters  1,  4  and  7 
have  no  counterparts  at  Site  16  and  Site  3  7  lacks  groups  like 
Clusters  2,  4  and  6  at  Site  16.  However,  the  significance  of 
variability  among  clusters  for  the  interpretation  of  activity 
areas  cannot  be  assessed  without  referring  to  their  spatial 
distribution. 


The  distributions  for  each  cluster  at  both  sites  are  mapped 
in  Figures  51  -  64.  Two  basic  patterns  of  cluster  distribution 
are  evident  at  Site  3b  but  little  internal  partitioning  of  space 
seems  to  be  indicated.  Cluster  1  is  distributed  primarily  at  the 
west  edge  of  the  site  in  proximity  to  the  cluster  of  small  hearths 
(Figure  51).  Small  scatters  including  this  cluster  are  also  found 
adjacent  to  Features  b  and  17.  The  artifact  type  s  c  ontr  ibut  ing 
most  significantly  to  Cluster  1  are  secondary  flakes,  tertiary 
flakes  and  cores  (Figure  49),  probably  reflecting  core  reduction 
for  the  purpose  of  obtaining  usable  flakes.  It  is  not  surprising 
to  find  evidence  of  these  general  activities  around  the  small 
hearths  and  somewhat  removed  from  the  specialized  roasting 
features.  It  is  interesting  that  Cluster  1  was  not  identified 
near  Features  6,  11  and  12.  The  latter  area  is  associated  with 
clusters  containing  primary  and  secondary  flakes  and  angular 
debit  age(  Cl  usters  5,  6  and  7)  but  lacks  evidence  for  the  latter 
stages  of  core  reduction  as  represented  by  tertiary  flakes. 


Clusters  2-7  all  exhibit  a  dispersed  site-wide  pattern  of 
distribution,  in  contrast  to  Cluster  1.  The  materials 
contributing  heavily  to  these  clusters  indicate  a  variety  of 
activities,  including  initial  core  reduction  (Cluster  b), 
production  of  useable  flakes  and  associated  angular  debris 
(Clusters  3,  4,  5,  and  7)  and  the  use  and  discard  of  fiake  tools 
(Cluster  2).  Some  minor  differences  can  be  identified  within  the 
overall  pattern  of  clusters.  For  example.  Feature  7  is  associated 
almost  exclusively  with  the  selection  and  ut  il  i  za  t  io  n  o  f  flake 
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Figure  52.  Distribution  of  lithic  analysis  Cluster  2  at  Keystone  3b. 
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Figure  54.  Distribution  of  lithic  analysis  Cluster  4  at  Keystone  36 


Figure  56.  Distribution  of  lithic  analysis  Cluster  6  at  Keystone  36. 
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Figure  57.  Distribution  of  lithic  analysis  Cluster  7  at  Keystone  36 
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Figure  59.  Distribution  of  lithic  analysis  Cluster  2  at  Keystone  37. 
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tools  (Clusters  /  and  2  ).  Nevertheless,  the  larger  impression 
gained  trom  the  spatial  patterning  of  clusters  is  one  of  relative 
homogeneity  in  the  distribution  of  activities.  A  variety  of  small 
discrete  areas  of  t  lie  site  appear  to  have  been  utilized  in  roughly 
equivalent  ways  (either  during  the  same  general  period  or  over 
timel.  This  redundancy  of  the  same  artifact  associations 
throughout  the  site  suggests  that  partitioning  of  space  within  the 
site  was  rather  poorly  developed.  This  conclusion  presents  a 
distinct  contrast  to  tlte  patterns  identified  at  Site  17. 

The  distribution  of  artifact  clusters  at  Site  37  indicates 
the  presence  of  two,  or  possibly  three,  basic  patterns  of  associa¬ 
tion.  Two  of  the  patterns  are  of  special  interest  since  they 
provide  independent  corroboration  for  the  site  partitioning 
inferred  from  artifact  densities  and  feature  distributions. 

The  first  pattern  is  represented  by  Clusters  1,  5  and  b 
(Figures  b8,  62  and  63).  These  three  clusters  are  confined  almost 
exclusively  to  the  northwestern  portion  of  the  site.  Recall  that 
this  is  the  same  area  which  exhibited  the  highest  surface  artifact 
densities  (Figure  4U)  and  within  which  the  pit  structures  are 
located.  Cluster  1  contains  those  units  with  high  proportions  of 
secondary  flakes,  tertiary  flakes  and  cores.  Clusters  b  and  6 
also  show  high  proportions  of  these  flake  types;  both  lack  the 
tngh  proportion  of  cores  but  Cl  us  ter  5  is  dominated  byutiiized 
flakes.  The  concentration  of  these  artifact  types  in  and  adjacent 
to  the  area  containing  structures  corresponds  well  with 
impressions  obtained  during  the  fieldwork  and  with  the  surface 
occurrence  of  the  same  artifact  types  (Figures  44,  45;. 

The  range  of  artifacts  in  this  pattern  would  seem  to 
indicate  core  reduction  directed  at  flake  production,  the 
selection  of  suitable  (cutting  '!)  flakes,  and  the  use  and  discard 
of  the  flake  tools.  Clearly,  core  reduction  was  carried  out 
elsewhere  on  the  site,  but  the  fact  that  cores  were  discarded 
mainly  within  one  portion  of  c  he  site  should  be  indicative  of  the 
area  where  most  of  the  flint  knapping  was  undertaken.  That 
significant  numbers  ol  cores  were  discarded  in  the  vicinity  of 
structures  is  further  indicated  by  the  tact  that  several  expended 
cores  were  used  as  stums  in  the  exterior  post  sockets,  in  lieu  of 
fire- cracked  rocks  (see  Chapter  8).  The  production,  use  and 
discard  of  expedient  flake  tools  are  all  activities  which  can  be 
expected  in  the  context  of  general  domestic  maintenance  and 
processing  tasks.  The  spatial  distribution  of  the  clusters 
reflecting  these  activities  provides  additional  support  fcr  the 
identification  of  a  domestic  activity  area  encompassing  the 
structures  and  nearby  small  hearths. 

The  second  basic  patterr  is  indicated  by  Cluster  4,  the 
distribution  of  which  is  virtually  mutually  exclusive  of  the 
clusters  already  mentioned.  The  units  comprising  Cluster  4  occur 
around  the  eastern  and  southern  periphery  of  the  site,  closely 
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tallowing  tin-  (list  i  Him  mu  ml  large  roast-lug  k-.ilunm  (.Figure  blj. 
Tile  ,11  III. II  is  ill  I  lie  se  units  are  characterized  by  very  high 
|n  ii|m  i  l  ions  ii  1  primary  t  I  a  ke  s .  Tlii  s  cuuid  De  ind  If  a  t  i  v  e  u  I  t  tie 
use  ol  primal  y  flakes  in  the  context  of  tasks  associated  with  L  he 
ru.isL  mr,  le. mures,  oi  it  could  merely  retlecL  the  relative  lack  of 
any  nt  her  associated  artifact  types.  in  either  event,  the 
d  tc  Ixi  Loin  oiis  relationship  between  Cluster  4  and  Clusters  1,  5  and  b 

lends  compelling  support  to  the  argument  that  activity  patterning 
was  an  uii|»)rtauL  factor  in  the  distribution  of  features. 

The  remaining  three  clusters  ail  exhibit  distributions  which 
cross  cut  the  dichotomy  Lo  a  greater  or  Lesser  degree.  Cluster  2 
is  identified  by  a  high  proportion  of  secondary  flakes.  Its 
distribution  througliouL  the  site  (Figure  59;  is  not  very  informa¬ 
tive  for  t lie  Identification  of  activity  areas.  Cluster  3  is  made 
up  of  those  units  dominated  by  tertiary  flakes  (Figure  50;. 
Alt  (tough  tertiary  flakes  can  be  produced  during  all  stages  of  core 
reduction  (Stable  and  Dunn  1982  )  they  predominate  in  the  later 
stages  of  tool  production.  Most  instances  of  this  cluster  occur 
within  the  high  density  scatters  adjacent  to  the  pit  structures  or 
associated  with  the  series  of  small  hearths  (Features  16,  18,  20, 

21,  2b  and  2/)  at  the  southwest  edge  of  the  site  (Figure  6l) ).  Ihe 
similarity  between  this  distribution  and  the  one  for  Cluster  6 
shouLd  not  be  surprising,  but  it  is  no  ted  that  un  its  assign  ed  to 
Cluster  3  occur  in  isolated  spots  throughout  the  east  side  of  the 
site.  Cluster  7  appears  to  have  functioned  as  a  catch-ail 
grouping.  An  examination  of  the  individual  units  within  the 
cluster  shows  that  they  probably  represent  two  groups:  cores  and 
utilized  tiakes  near  the  pit  structures,  and  tested  pebbles  and 
angular  debitage  at  the  southern  and  eastern  periphery.  These 
distributions  are  in  good  general  agreement  with  the  patterns 
detLned  above. 

The  less  common  artifact  types,  such  as  ceramics,  bifaces  and 
groundstone,  were  not  included  in  the  cluster  analysis.  However, 
the  distributions  and  associations  of  these  artifact  classes  nave 
been  examined  by  other  researchers  in  the  Eli  Paso  area  (O'Laughlm 
i  9  /  y ,  i960;  Hard  1  98  3  ).  Although  the  sample  sizes  of  these 

artifact  classes  at  Sites  Jb  and  37  do  not  permit  statistical 
tests,  it  should  be  noted  that  many  general  similarities  arc 
apparent  with  other  sites  in  the  region. 

Hard  (l  98  3)  reports  a  low  number  of  chipped  stone  tools  in 
association  with  roasting  pit  features,  a  pattern  which  is 
reiterated  in  Sites  36  and  '  1  (see  above;.  in  addition  he  notes 
that  groundstone  tools  are  mi  common  in  or  near  hearth  features 
(1983:6b).  A  similar  observation  was  made  by  O’Laughlm  (19/9)  at 
t  he  transmountain  campus  sites  in  northeast  HI  Paso.  The  same 
could  be  said  about  the  te  w  g  ro  un  d  st  o  ne  toots  at  Sites  lb  a;ui  ii 
(Figures  4  3,  4  7  ),  many  of  which  were  tire-cracked  fragments. 

Strong  associations  were  also  noted  between  ceramics  and  tire- 
cracked  rock  features  (Hard  1983:72;  o'La  ug  hlin  198  0:  211),  *-15). 

1 U8 


Although  few  ceramics  were  found  at  Sites  3b  and  1  7,  they  appear 
to  exhibit  similar  distributions,  with  groups  of  sherds  recovered 
near  Feature  /  at  Site  lb  and  Features  3  and  69  at  Site  3  7. 
Finally,  O'Laughiin  1197  9,  1980:210)  reports  the  association  of 
btfaces,  retouched  flakes  and  utilized  flakes,  a  pattern 
corresponding  roughly  to  Cluster  5  at  Site  37. 


Di  sc  ussion 

The  attempts  to  identify  intrasite  patterning  at  Keystone 
Sites  lb  and  i  7  have  proceeded  through  the  examination  of  three 
ditferent  data  sets,  namely,  surface  artifact  densities,  feature 
distributions  and  iithic  artifact  cluster  distributions.  The 
results  of  all  three  approaches  point  to  the  same  conclusion:  at 
Least  at  Site  3  /  tne  intrasite  distributional  patterns  are  most 
likely  the  result  of  prehistoric  partitioning  of  space  into 
activity  areas.  A  strong  case  cannot  be  made  for  the  same  kind  of 
patterning  at  Site  1 6. 

llie  sui’ face  artifact  distribution  clearly  indicates  a  high 
density  area  in  the  western  and  northwestern  portions  of  the  site. 
The  nigh  density  area  also  coincides  with  the  location  of  the  pit 
structures  and  associated  small  hearths.  The  same  area  also 
contains  the  most  evidence  tor  tool  production,  use  and  discard. 
The  area  can  best  be  interpreted  as  a  domestic  activity  area, 
where  a  variety  of  tasks  took  place  outside  of,  but  adjacent  to,  a 
group  of  short-term  houses.  In  contrast,  the  eastern  and  southern 
periphery  of  the  site  is  characterized  by  low  artifact  densities, 
specialized  roasting  facilities  and  a  predominance  of  primary 
reduction  flakes. 

Sucha  pattern  is  not  cieariyevident  at  Site  3b.  There  is 
some  evidence  that  large  roasting  features  were  located  at  the 
periphery  of  the  site.  However,  artifact  distributions  do  not 
coincide  with  the  feature  pattern  as  well  as  at  Site  3  7.  High 
density  areas  are  associated  both  with  a  cluster  of  small  hearths 
and  with  Feature  8,  a  large  roasting  pit.  In  addition,  all  the 
artifact  types  included  in  the  cluster  analysis  occur  throughout 
t  he  site  ra  t  her  than  be  i  ng  con  f  ined  to  s  peci  f  ic  areas.  Much  ot 
t  tie  distinction  between  this  site  and  Site  37  can  probably  be 
attributed  to  the  lackof  residential  structuresat  Site  3b.  It 
seems  as  it,  in  the  absence  of  the  structures  as  a  focal  point, 
the  general  domestic  activities  were  located  at  any  convenient 
spot  wit  nin  the  site. 

The  differences  between  the  degree  of  patterning  at  the  two 
sites  suggests  two  important  points.  First,  it  would  appear  that 
d  it  terent  patterns  ot  use  and  reuse  of  space  are  indicated.  At 
both  sites,  the  super  po  sit  ioning  of  features  indicates  that  the 
sites  do  no  t  r  e  1 1  ec  t  a  single  e  pi  sod  e  of  use  .  Ho  we  v  er  ,  t  he  1  ac  k 
ot  clear  intrasite  patterning  at  Site  3b  suggests  reoccupation  by 


small  groups  wuo  se  activities  were  located  irrespective  of 
previous  activities.  In  contrast,  good  evidence  for  the 
partitioning  of  intrasite  space  is  preserved  at  Site  j  7,  in  spite 
of  evidence  for  reoccupation.  Thi  s  i  s  apparen  ti  y  due  to  a  high 
level  of  redundancy  in  the  use  of  site  space  (Binford  1  9B2 ).  Even 
though  multiple  occupations  are  indicated,  they  were  probably 
ciose  enough  in  time  that  the  distributions  of  previous  remains 
structured  the  location  of  subsequent  features  and  activities. 

This  view  leads  to  the  second  point  involving  the 

con  ten  por  ane  it  y  ot  teatures.  At  Site  J7,  three  separate  data  sets 
exhibit  spatial  distributions  reflecting  the  same  intrasite 

organizational  patterns.  Even  though  not  all  the  features  (nor 
presumably,  artifacts)  were  used  at  the  same  time,  they  are 

distributed  as  if  tney  were  located  in  relation  to  one  another. 
It  is  difficult  to  conceive  of  a  set  ot  circumstances  under  which 
a  series  of  temporally  and  functionally  distinct  occupations  could 
fortuitously  yield  such  completely  redundant  tool  kits  and 
activity  locations  t  ha  t  clear  intrasite  patterns  would  be 
preserved.  It  is  far  more  plausible  to  interpret  the 

complementary  distribution  of  features  and  artifacts  as  an 
indication  of  at  Least  general  contemporaneity  among  site  elements 
deposited  in  the  context  of  a  single  adaptive  strategy. 

Of  course,  this  interpretation  of  site  structure  is  only  one 
of  several  potential  explanations.  It  is  possible  that  the 
association  of  smaiL  hearths  and  high  artifact  densities  is  due  to 
the  coincidental  juxtaposition  of  different  components. 
St  ratig  raphic  data  on  site  formation  processes  is  of  iittie  help 
since  t  tie  entire  cultural  level  is  within  a  single  homogeneous 
stratum.  Even  though  there  are  several  instances  of  feature 
superposition,  the  teatures  are  not  associated  with  cistinct 
identifiable  occupation  levels.  Thus,  it  cannot  be  shown  that  the 
roasting  teatures  are  stra  t  ig  ra  phic  all  y  lower  or  higher  than  the 
pit  structures  or  heartn;  the  data  are  limited  to  spatial 
distributions  and  c  hro  norae  tr  ic  s  (Chapter  11). 

It  was  originally  suspected  iprior  to  the  identification  ot 
the  spatiaL  patterns  noted  herein)  that  the  roasting  pits  might 
indicate  a  separate  component  from  the  rest  ot  the  site.  Such  a 
situation  would  pr ob a bly  require  that  the  earlier  component  be 
buried  so  that  its  distribution  would  not  structure  the  later 
occupation,  either  through  the  patterning  of  activity  areas  or  by 
providing  materials  whicti  could  be  scavenged  by  later  occupants. 
Following  both  occupations,  erosion  would  have  to  occur  at  an 
appropriate  in  ten. si  ty  so  as  to  mix  the  assemblages  by  detlation, 
while  at  the  same  time  Icaviig  tile  teatures  from  both  occupations 
l  n  t  ii.  t  . 


'flu-  authors  do  not  intend  to  imply  t  ha  t  t  tie  id  en  n  1 1  c  a  Lio  n  of 
intrasite  patterns  indicates  the  simple  deposition  of  all 
artitacis  in  the  context  of  use.  Clearly,  a  number  ot  intervening 
d  l  s  pos.il  ,i  nil  po  st  -  d  e  po  sit  ion  al  p  r  oc  esses  play  a  role  i  n 
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archeological  patterning.  These  factors  not  withstanding,  it 
would  appear  that  major  portions  of  Site  J7  were  used  in  similar 
ways,  over  however  lorg  or  short  a  time  it  may  have  been  occupied. 
The  greater  the  length  of  time  separating  two  hypothetically 
distinct  occupations,  the  less  likely  is  the  chance  that  their 
partitioning  of  space  would  coincidentally  match.  So,  while 
granting  that  a  coincidental  association  of  surface  artifacts, 
subsurface  artifacts  and  three  feature  types  is  a  logical 
possibility,  the  authors  do  not  feel  it  is  not  an  explanation  with 
a  high  a  priori  probability. 
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CHAPTER  11 


CHRONOLOGY 


Introduction 


From  trie  very  start  of  this  study,  one  of  the  primary 
research  goals  has  been  the  development  of  improved  chronological 
control  over  the  archeological  remains.  Good  temporal  control  is 
viewed  as  a  necessity  for  addressing  at  least  three  of  the  broad 
topics  id  entitled  in  the  research  design.  These  are  the 
reconstruction  of  site  chronology  and  placement  within  the 
cultural  historical  framework,  the  interpretation  of  site  function 
and  the  assessment  of  site  context  within  an  adaptive  strategy. 


Prior  to  this  s^udy,  Keystone  Sites  3b  and  3/  had  been 
assigned,  without  the  benefit  of  traditional  diagnostic  artifacts, 
to  the  late  Archaic/ early  Formative  range  on  the  basis  of  general 
surface  characteristics  (e.g.,  a  general  lack  of  ceramics,  a  wide 
range  of  lithic  raw  material  types,  etc.).  The  idea  of  an  Archaic 
date  was  superficially  strengthened  by  the  identification  of  dated 
Archaic  components  at  the  nearby  Keystone  Sites  33  and  32,  and 
when  the  investigations  began,  it  was  expected  that  preceramic 
occupations  would  be  demonstrated  for  Sites  Jb  and  3/.  However, 
the  chronometric  dates  from  this  study  largely  postdate  the 
Archaic,  nighlighting  the  need  to  reassess  t he  local  cultural 
systematic  framework. 


The  interpretation  of  site  function  requires  an  analysis  of 
the  range  of  feature  and  artifact  types  present  on  a  site. 
However,  many  of  the  larger  camps  in  the  El  Paso  area  probably 
retlect  multicomponent  occupations  by  a  series  of  small  groups, 
in  order  to  interrelate  site  functions  inferred  from  features  and 
artifacts,  one  must  establish  at  least  the  general  contemporaneity 
of  the  remains  in  question  or  separate  out  the  various  temporal 
components  represented.  At  both  sites,  arguments  can  be  made  for 
the  contemporaneity  of  the  various  features  and  assemblages. 
However,  the  patterned  discrepancies  between  dates  produced  by  two 
different  chronometric  techniques  are  very  significant,  as 
discussed  below. 


The  various  forms  of  settlement  pattern  analysis  and  the 
interpretation  of  the  systemic  context  of  sites  carry  similar 
requirements.  One  must  be  able  to  demonstrate  at  least 
approximate  contemporaneity  among  sites  if  we  are  to  model  them  as 
componenLS  of  the  same  adaptive  system.  The  results  of  this  study 
indicate  that  neither  site  is  Archaic  in  age,  nor  are  they 
contemporaneous  with  each  other. 


This  analysis  relies  heavily  on  the  use  of  obsidian  hydration 
and  radiocarbon  dating  techniques.  Due  to  the  careful  but 
extensive  hand  excavations  called  tor  in  the  research  design,  an 
unusual  I y  high  number  of  datable  samples  were  recovered  for  an 
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open  ephemeral  site  in  tnis  region.  A  total  of  26  obsidian 
samples  and  lb  radiocarbon  samples  were  successfully  dated.  Site 
Jo  daces  to  the  early  Formative  Mesiiia  phase  and  Site  J7  fails 
within  the  range  of  the  Pueblo  period. 

For  reasons  that  will  become  clear  shortly,  greater 
reliability  has  been  attributed  to  the  obsidian  hydration  dates, 
in  terms  of  directly  dating  human  behavior.  The  emphasis  on 
hydration  dates  has  led  to  the  identification  of  two  major 
significant  results.  First,  there  are  consistent  discrepancies 
between  secs  of  dates  produced  by  the  two  procedures,  with  the 
charcoal  dating  earlier  and  more  variable  than  the  obsidian 
artifacts.  Taken  together  with  the  temporal  distribution  of 
charcoal  dates,  the  pattern  suggests  that  Sites  Jb  and  J 7  are 
classic  examples  of  the  "old  wood"  problem  identified  elsewhere  in 
t he  Southwesc  by  Schiffer  (19d2,  1964.).  The  old  wood  problem 
refers  to  a  situation  in  which  dead  wood  was  collected  for  fuel, 
resulting  in  daces  significantly  older  than  the  associated 
cultural  behaviors. 

Second,  the  majority  of  dates  from  Keystone  J7  reveal  an 
unexpectedly  late  occupation  of  the  site.  Even  though  it  can  be 
interpreted  as  a  short-term  residential  camp  produced  in  the 
context  of  a  mobile  adaptive  strategy,  it  dates  squarely  in  the 
range  for  the  local  Pueblo  period.  Nevertheless,  none  of  the 
artifactual  or  architectural  characteristics  of  the  site  can  be 


separation  between  t  tie  two  assemblages.  One  sample  from  a 
nonfeature  area  of  Zone  4  produced  a  date  of  A.D.  520+/-120  which 
was  rejected  as  being  unacceptably  late  (O'Laughlin  i980:4b-49, 
52). 

If  file  rest  of  the  radiocarbon  dates  are  converted  to  95% 
confidence  intervals,  all  five  of  the  Zone  4  dates  fall  within 
u'Laughlin's  suggested  best  range  of  lfcSUO-2500  B.C.  (19B0:49, 
Figure  14).  Although  the  Zone  2  dates  are  somewhat  more  variable, 
eight  of  the  remaining  nine  samples  yield  two  sigma  ranges  which 
tali  into  the  early  Formative  (i.e.,  A.D.  250-1  100).  Both  groups 
or  dates  are  compatible  with  general  understandings  of  the  ages  of 
the  associated  artifactual  materials.  More  important,  however,  is 
the  fact  that  none  of  the  dates  from  features  are  completely  out 
of  line  with  the  stratigraphic  or  artifactual  expectations.  For 
example,  none  of  the  Zone  2  samples  date  to  the  Archaic  period. 
As  will  be  seen  below,  this  condition  presents  a  distinct  and 
significant  contrast  to  the  situation  recorded  at  Sites  lb  and  1 7. 

In  addition  to  the  radiocarbon  samples,  O'Laughlin  submitted 
a  total  of  2/  obsidian  specimens  from  Site  U  for  possible 
hydration  rims  (O'Laughlin  19B0:Tabie  1).  Unfortunately,  it  was 
not  possible  to  calculate  dates  for  the  specimens  because  an 
appropriate  hydration  rate  had  not  yet  been  determined.  Now  that 
experimentally  induced  rates  are  available  for  the  El  Paso  area 
(see  below),  it  has  become  clear  that  it  is  also  necessary  to 
determine  the  chemical  source  affinity  of  the  samples.  Thus, 
chemical  analysis  will  be  required  before  it  is  possible  to 
calculate  dates  for  the  previously  reported  hydration  rims. 

Investigations  at  Site  32  have  added  relatively  little  to  the 
understanding  of  chronology  in  the  Keystone  Dam  area.  The  site 
stratigraphy  is  less  informative  than  at  Site  33  as  all  the 
cultural  materials  occur  within  the  homogeneous  sand  designated 
stratum  4  (.Fields  and  Girard  19d3:18).  Nevertheless,  the  vertical 
distribution  of  features  wittiin  the  deposit  was  used  to  subdivide 
the  stratum  into  three  sequential  periods  of  occupation.  The 
three  substrata  yielded  radiocarbon  dates  of  21bO  +  /-ibU  B.C., 
bbu-i-/-12U  B.C.  and  A.U.  520+/-7U  respectively  (Fields  and  Girard 
19d3:2u7).  (Jn  the  basis  of  these  dates  the  authors  ccnclude 
merely  that  Site  32  was  occupied  primarily  during  the  Archaic  and 
early  Formative  periods  (Fields  and  Girard  1  9»3 :  124).  Obsidian 
nydration  analysis  was  not  attempted  but  the  results  of  the 
projectile  point  typology  are  submitted  as  evidence  in  support  ol 
an  Archaic  occupation  ( ibid:  21 5-21B).  The  range  of  ceramic  types 
reported  also  fits  with  the  A.D.  520  date  from  the  upper 
substratum. 

The  primary  implication  of  these  chronologies  tor  the  present 
study  derives  from  the  significance  of  the  Archaic  components. 
Archaic  period  remains  are  poorly  studied  in  the  El  Faso  area  and 
the  identification  of  two  (apparently)  functionally  distinct  sites 
in  the  same  area  raised  the  possibility  that  they,  and  the  other 
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Keystone  Sices,  were  parts  ot  a  single  settlement  system.  Thus,  a 
key  question  has  been  the  potential  contemporaneity  of  Sites  36 
and  3/  with  Sites  32  and  33.  The  results  of  this  analysis  present 
a  more  complex  situation.  Site  3b  is  probably  contemporaneous 
with  the  early  Formative  components  at  Sites  32  and  33.  Site  3/ 
is  later  chan  all  of  the  previously  studied  Keystone  sites,  with 
the  most  likely  period  ot  occupation  falling  between  A.D.  11UU- 
14(JU.  Since  obsidian  hydration  dates  have  contributed  heavily  to 
these  results,  it  is  appropriate  here  to  discuss  the  analytical 
techniques  used  in  some  detail. 


V  1 
$ 


1 


Introduction 


OBSIDIAN  HYDRATION  DATING 


Recent  advances  in  obsidian  hydration  technology  have 
permitted  New  Mexico  State  University  archeologists  to  date 
several  lithic  scatter  sites  over  the  past  year  and  a  half.  The 
induced  nydration  technique  is  a  relatively  new  procedure  which  is 
still  undergoing  refinement.  Nevertheless,  the  methods  involved 
are  designed  to  avoid  or  compensate  for  the  main  problems 
associated  with  traditional  hydration  techniques.  The 
determination  ot  hydration  rates  is  not  based  on  the  traditional 
linear  correlation  of  nm  thickness  with  a  radiocarbon  sequence. 
In  fact,  since  the  hydration  rate  is  determined  experimentally, 
calibration  with  other  chronometric  chronologies  is  unnecessary. 
The  technique  is  also  specifically  designed  to  account  for 
variability  in  the  chemical  composition  of  the  obsidian  samples. 
Bulk  elemental  analysis  is  used  to  assign  the  samples  to  chemical 
groups  and  a  separate  hydration  rate  is  determined  for  each  group 
(see  below).  The  Keystone  36  and  37  results  make  up  a  part  of  the 
growing  corpus  of  dates  obtained  from  sites  in  the  El  Paso/Las 
Cruces  region.  The  internal  consistency  of  results  from  a 
variety  of  projects  suggests  that  the  techniques  are  reliaole  and 
that  confidence  can  be  placed  in  the  resulting  dates.  A  brief 
overview  of  the  development  of  obsidian  hydration  will  illustrate 
the  applicability  of  the  newer  techniques  to  the  field  conditions 
in  the  Keystone  area. 

The  process  of  obsidian  hydration  dating  is  based  on  the  tact 
that  a  fresh  fracture  will  adsorb  water  from  the  atmosphere  and 
form  a  microscopic  layer  of  hydration.  During  the  hydration 
process  Na,  Li  and  Mg  are  leached  out  of  the  glass  while  hydrogen 
diffuses  inward.  This  causes  a  mechanical  strain  at  the  glass 
surface  and  results  in  a  measurable  birefringent  band  or  hydration 
rim.  Since  the  formation  ot  the  hydration  layer  is  a  diffusion 
process,  the  thickness  ot  the  rim  is  a  function  of  the  length  of 
time  ( x=  kt  1  /  ^ )  elapsed  since  the  fracture.  Assuming  that  an 
appropriate  rate  of  hydration  can  be  determined,  the  rim  thickness 
can  be  translated  into  calendar  years  iMicheLs  and  Tsong  19B3). 
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First:  developed  in  the  i9bOs,  obsidian  hydration  analysis  was 
quickly  recognized  to  be  a  rapid  and  economical  technique  with 
which  to  address  chronological  problems  in  archeology.  However, 
early  research  highlighted  the  ditficulty  of  determining  one  or 
more  suitable  rates  of  hydration  iMicheis  and  Tsong  1  98U :  4i  1  8 
The  two  main  probLem  areas  pertained  to  the  need  to  control  for 
natural  variables  affecting  hydration  and  the  need  tor 
independent  calibration  of  the  results. 

Friedman  and  Smith  v  l  950 )  identified  chemical  composition  and 
temperature  as  t  ne  primary  variables  affecting  the  hydration  rate. 
However,  many  of  the  problematical  hydration  analysis  results  were 
caused  by  a  lack  of  control  over  these  variables,  especially 
composition.  The  traditional  approach  to  obsidian  hydration  has 
involved  the  working  assumption  that  obsidian  sources  are 
homogeneous  throughout  a  given  flow.  However,  multiple  trace 
element  characterizations  from  a  single  source  have  produced 
conflicting  results.  Go  rd  us  et  ai.  (196b;  report  significant 
variation  in  chemical  composition  among  samples  taken  from  a 
single  one  inch  cube.  Agroup  of  obsidian  artifacts  of  the  same 
age  on  the  same  site  will,  if  they  differ  chemically,  exhibit 
different  hydration  rim  thicknesses  due  to  their  disLinct 
hydration  rates.  in  areas  like  the  Jornada,  where  a  variety  ot 
obsidian  sources  were  undoubtedly  utilized,  the  inability  to 
control  tor  chemical  composition  will  yield  unin  ter  pre  tabl  e 
results  (O'Laughlin  iybU;  Whalen  198U;  Hard  1983).  The  induced 
hydration  technique  alleviates  this  problem  by  determining 
separate  hydration  rates  tor  each  chemically  distinct  source  group 
(.the  ultimate  geographical  source  for  the  local  pebbles  remains 
an  kno  wn )  . 

In  the  traditional  response  to  this  problem  some  researchers 
tocused  on  assemblages  considered  likely  to  represent  a  single 
source.  Such  an  approach  still  did  not  alleviate  the  problem  ot 
w  i  i  hi  n-  sou  rc  e  chemical  variation  or  the  need  for  independent 
calibration  of  the  hydration  results.  Most  often  this  am  cun  tod  to 
comparing  rim  thicknesses  from  different  contexts  already  dated  by 
radiocarbon.  Three  fundamental  difficulties  are  implicit  in  the 
calibration  approach.  First,  the  integrity  of  the  association 
between  an  obsidian  artifact  and  a  radiocarbon  date  can  always  be 
questioned.  Second,  the  calibrated  rate  necessarily  contains  the 
s  inn-  degree  of  error  ns  the  radiocarbon  chronology.  Third,  use  ot 
the  hydration  results  requires  the  prior  existence  of  a  well 
developed  radiocarbon  chronology.  Recent  research  by  Michels  and 
others  (Michels  and  Tsong  198U;  Micneis,  Tsong  and  Nelson  1988; 
Michels,  Tsong  and  Smith  1  98  j  )  has  i  ed  to  the  development  ot 
induced  hydration,  a  tec  hn  i  que  de  s  igned  to  address  this  and  the 
other  problems  identified  above. 


I  nd net1  d  Hydration  Technique 

Use  ot  the  induced  hydration  technique  responds  to  the 
difficulties  mentioned  above  by  providing  separate,  experimentally 
determined  hydration  rates  for  each  chemically  disLinct  source, 
and  alleviating  the  need  for  independent  calibration.  The  first 
step  in  the  process  is  the  chemical  source  analysis  ot  the 
obsidian.  At  Keystone  Dam,  and  elsewhere  along  the  Kio  Grande 
Valley,  the  obsidian  originates  as  part  of  the  "mixed  rounded 
gravels"  of  the  Santa  Fe  group  exposed  in  valley  margin  geomorphic 
surfaces  (.see  Chapter  5).  To  date,  bulk  element  compositional 
analysis  has  been  used  to  identify  six  distinct  chemical  groups 
li.e.,  sources  or  varieties  within  sources!  among  obsidian  pebbles 
from  the  Rio  Grande  gravels.  The  specimens  submitted  from  Sites 
3b  and  3/  were  identified  as  belonging  to  Group  1  (.4;,  Group  if 
(17),  Group  Ill  (1)  and  Group  Vi  (5).  The  chemical  compositions 
ot  these  groups  are  listed  in  Appendix  Ja.  The  Group  in  specimen 
is  not  yet  datable  because  the  hydration  rate  for  that  source  has 
not  been  determined. 

The  rates  are  calculated  by  inducing  hydration  under 
experimental  conditions.  An  unworked  pebble  ot  the  appropriate 
group  is  freshly  fractured  and  nine  flakes  are  hydrated  in  a  1 
liter  t  hermor  egula  ted  reaction  bomb  at  elevated  temperature  and 
pressure.  (Michels,  Tsong  and  Smith  19«3:lu»).  The  flakes  are 
hydrated  for  various  lengths  of  time,  up  to  several  days.  After 
tlun  sectioning,  the  hydration  rims  are  measured  and  a  regression 
of  hydration  depth  versus  time  is  used  to  determine  the  rate 
(  ibid  :  lud).  The  hydration  rates  for  the  three  chemical  groups 
identified  at  the  Keystone  Sites  are  shown  in  Table  4b.  Note  that 
since  each  source  group  will  have  different  rates,  the  date- 
provided  by  the  different  groups  constitute  independent  tests  oi 
one  another. 

The  final  major  variable  needed  to  calculate  chronometric 
dates  is  a  value  for  the  effective  hydration  temperature  (EHT)  at 
the  site.  An  estimate  of  EHT  is  provided  by  Lee's  (lVb4), 
temperature  integration  equation,  relating  the  mean  annual 
temperature  and  annual  temperature  range.  These  data  have  usually 
been  estimated  by  substituting  values  from  the  official  weather 
station  rearest  the  site.  Batcho  (19114a)  has  discussed  two  likely 
sources  of  error  in  this  approach,  the  effects  of  large 
population  "heat  islands"  on  temperature  records  and  the 
relationship  between  temperature  and  elevation  in  the  arid 
Southwest.  in  order  to  estimate  the  EHT  tor  Keystone  Dam  ,  a 
polynomial  regression  analysis  was  carried  out  on  temperature  data 
trom  ten  weather  stations  in  southern  New  Mexico  and  west  Texas, 
at  similar  latitudes  and  elevations,  excluding  El  Faso.  A  fourth 
order  polynomial  provides  the  most  satisfactory  fit  tor  the  rela¬ 
tionship  between  elevation  and  EHT  (Batcho  1  9  84  a  :  1  4  - 1  b  ).  The 
predicted  EtlY  tor  Keystone  Sites  3b  and  17  is  J93.2 bb  (Table  4b). 


Table  45.  Hydration  rates  for  obsidian  source  groups 
identified  at  Keystone  Sites  36  and  37. 


Source  Group  Hydration  Rate 

1  8.817  square  microns/1000  yrs. 

2  3-724  square  microns/ 1000  yrs. 

6  6.981  square  microns/1000  yrs. 

Effective  Hydration  Temperature  for 
Keystone  Sites  36  and  37:  293*256 
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Previous  Applications  of  the  Technique 


Michels  and  isong  have  used  the  induced  hydration  technique 
to  determine  nydracion  rates  for  more  than  25  chemically  distinct 
obsidian  sources  from  four  ditrerent  continents.  Although  this 
technique  is  still  in  its  developmental  stage,  when  both  dating 
methods  are  avaiiaDie  for  comparison,  the  results  of  obsidian 
hydration  and  radiocarbon  analyses  are  in  general  agreement.  The 
two  methods  have  yielded  comparable  dates  for  Upper  Paleolithic 
and  Neolithic  horizons  from  Kenya,  at  a  Mycenean  quarry  in 
Sardinia  and  at  a  quarry  on  Easter  Island  (.Michels,  Tsong  and 
Nelson  1983;  Michels  et  al.  In  press). 


The  technique  has  been  further  tested  at  a  variety  of  NMSU 
project  sites  in  New  Mexico  and  West  Texas  involving  approximately 
75  samples.  Corresponding  obsidian  and  rad  ioc  ar  b  on  d  a  te  s  have 
been  obtained  from  a  Basketmaker  I1/1II  camp  near  Grants  (.Bate ho 
1964a)  from  the  Archaic  and  Formative  periods  at  Vista  Hills  in  El 
Paso  (Kauffman  1984),  from  Formative  shelters  at  Pena  Blanca  in 
the  southern  Organ  Mountains  (Steadman  Upham  ,  personal 
communication,  12/5/84)  and  from  the  Dona  Ana  County  airport  sites 
west  of  Santa  Teresa,  New  Mexico  (Batcho  1984b).  The  dates  from 
these  sites  are  presented  in  Appendix  3d  except  for  those 
available  in  Kauffman  (1984). 


Induced  hydration  dates  have  also  been  tested  against 
archeomagne tic  dates  from  Pueblo  period  pithouses  on  Meyer  Range, 
Fort  Bliss  (Scarborough  1984;.  The  original  determinations  showed 
some  significant  discrepancies  with  the  archeomagne  tic  dates  but 
these  problems  were  traced  to  the  calculation  of  the  EHT.  Dates 
were  recalculated  at  NMSU  using  the  polynomial  equation  mentioned 
above,  rather  chan  che  weather  data  from  El  Paso.  The  results  are 
in  close  agreement  with  the  arc heom agne t ic  dates.  Dr.  Scarborough 
his  kindly  agreed  to  ailow  the  inclusion  of  these  independent  test 
results  in  this  discussion  and  the  dates  are  listed  in  Appendix 
3d . 


NMSU  has  also  run  reliability  checks  on  the  laboratory 
methods  by  the  blind  resubmission  of  samples  from  several  sites  to 
Mohlab.  Tile  results  obtained  from  separate  submissions  have  been 
comparable  tor  all  but  five  (117.)  samples  (Kauffman  1984). 


Further  support  tor  the  validity  and  consistency  of  the 
technique  comes  from  a  comparison  of  dates  assigned  to  specimens 
trora  ditrerent  chemical  groups.  Recall  that  since  each  group  is 
characterized  by  a  distinct  hydration  rate,  the  dates  provided  by 
arti  t.irts  from  d  i  i  t  e  r  en  t  g  ro  ups  wi  t  hi  n  an  assem  bi  ag  e  c  onst  i  Lute 
independent  estimates  of  the  site  date.  Comparable  dates  have 
been  produced  by  two  source  groups  at  the  Pena  Blanca  and 
RollersKate  sites  in  the  southern  Organ  Mountains,  by  three  groups 
at  Do  rfa  An  a  County  Airport  Sites  20  and  24  and  by  t  he  results  at 
Ke  y  s  tone  Sites  iti  and  i  1  l  see  Appe  nd  i  x  3d).  It  may  be  co  nc  1  ud  ed 


that  obsidian  hydration  dating... can  now  be  said  to  have  reached 
a  scage  of  development  in  which  it  is  a  thoroughly  operational 
chronometric  technique  (Michels,  Tsong  and  Smith  t 1  93 3:  1 1  5-1  i 61." 
Of  course,  on-going  research  continues  to  further  test  and  retine 
t  tie  methods  of  induced  hydration. 


Keystone  obsidian  Dates 


A  total  ot  2o  datable  obsidian  specimens  were  recovered  from 
the  Keystone  sites,  with  ail  but  four  of  them  coming  from  Site  37. 
Three  chemical  source  groups  are  represented,  as  noted  in  Appendix 
3a.  Since  the  cultural  horizon  at  both  sites  is  essentially 
homogeneous  (see  Chapter  5)  it  is  not  possible  to  assign  any  of 
the  dates  to  different  strata.  Nor  is  there  any  spatial 
clustering  of  dates  from  different  periods  wnich  could  be  used  to 
subdivide  the  assemblages  into  temporal  components.  As  a  result 
l  he  range  of  dates  are  taken  as  applicable  to  the  entire 
assemblage  within  each  site.  The  hydration  rim  measurements  and 
dates  are  listed  in  Append  ix  3  b.  Agraphic  summary  of  all  dates 
(with  their  two  sigma  ranges)  is  presented  in  Figures  65  and  66. 
DetatLs  of  sample  provenience  for  all  chronometric  dates  at  Sites 
3b  and  37  are  provided  in  Appendix  3. 


At  Site  3b  only  four  obsidian  dates  were  obtained,  but  the 
remarkable  similarity  among  them  inspires  confidence  in  their 
validity.  The  937.  confidence  interval  for  all  four  dates  falls 
between  about  A. D.  52(3-900  (Figure  65).  Two  samples  (2  and  1008) 
even  produced  exactly  the  same  date.  On  the  basis  ot  the  tight 
cluster  of  obsidian  dates,  the  suggested  most  likely  period  of 
occupation  is  within  the  A.D.  500-900  range.  This  date  would 
place  Site  36  squarely  within  the  Mesilla  phase.  A  Mesilla  phase 
assignment  is  compatible  with  the  type  of  ceramics  found  (see 
below;  and  with  an  interred  leaf  succulent  processing  function 
(Whalen  19/8;  O'Laughiin  1980).  The  relationship  between  the 
obsidian  and  radiocarbon  dates  are  discussed  below. 


Twenty-two  obsidian  dates  derived  from  three  different  source 
groups  were  obtained  at  Site  37.  Nevertheless,  clustering  of  the 
dates  is  still  clearly  evident  i.  Figure  66).  In  spite  ol  the  tact 
that  three  different  hydration  rates  were  used  to  calculate  the 
dates,  the  9a%  confidence  intervals  for  ail  but  two  of  the 
specimens  fall  within  the  range  of  A.D.  110U-1400.  The  intervals 
tor  half  the  specimens  occur  entirely  within  that  time  range. 
Assuming  that  all  groups  resident  at  the  site  utilized  and 
deposited  obsidian  at  comparable  rates,  the  dates  sc/  cost  that 
most  cultural  deposition  at  bite  37  occurred  between  A.  o.  iiUU  anti 
1 4UU.  While  the  validity  of  this  assumption  is  certainly  open  to 
testing,  there  is  some  support  for  the  suggestion  that  i  t  applies 
at  least  tor  the  hi  Paso  region.  First,  as  noted  in  Chapters  5 
and  9,  all  t  tie  obsidian  on  bites  36  and  37  were  obtained  from  the 
m  ixed-  rounded  gravels  along  the  Rio  Grande  Valley  margin.  These 
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resources  would  have  been  accessible  to  prehistoric  inhabitants  of 
all  time  periods  (Chapter  5).  Secondly,  although  obsidian  is  not 
commonly  observed  in  Paieoindian  assemblages  in  general,  such  use 
has  been  recorded  in  tne  El  Paso  area.  A  significant  portion  of 
the  obsidian  from  Vista  Hills  was  dated  to  tne  late  Paieoindian 
period  (.Kauffman  1984)  and  obsidian  pebble  reduction  was  common  at 
FB-1613,  a  Paieoindian  camp  on  Fort  Bliss  near  Fillmore  Pass 
(Carmichael  1983a).  The  use  of  obsidian  is  well  documented  in 
Archaic  and  Formative  period  assemblages,  so  it  would  appear  that, 
in  the  El  Paso  area  at  least,  obsidian  was  available  to  and  used 
by  groups  from  ail  prehistoric  periods. 

The  suggested  range  of  dates  tor  Site  37  is  much  later  than 
had  been  predicted  on  tne  basis  of  gross  feature  and  assemblage 
morphology.  Tne  period  A.D.  I L00-1400  corresponds  roughly  to  the 
local  Pueblo  period,  or  Dona  Ana  and  El  Paso  phases.  However, 
unlike  the  previous  case,  Site  37  does  not  contain  artifacts  or 
ocner  characteristics  which  would  ailow  it  to  be  identified  as 
belonging  to  either  of  the  Pueblo  phases.  This  observation  will 
be  examined  at  length  in  Chapcer  id.  Tne  comparisons  of  obsidian 
and  radiocarbon  dates  are  examined  below,  but  several  other  points 
regarding  tne  obsidian  results  deserve  mention  here. 

First,  it  is  obvious  that  there  is  essentially  no  overlap 
among  the  obsidian  dates  from  tne  two  sices.  The  earliest 
possible  date  at  37  and  the  latest  at  36  meet  at  about  A.D.  900, 
but  tne  zones  of  major  overlap  among  dates  witnin  sites  are 
clearly  distinct.  This  is  Che  case  even  though  tne  source  group 
used  to  date  Site  36  is  also  present  on  37.  Thus,  tne  difference 
between  the  sites  cannot  be  attributed  to  differences  between 
material  source  groups. 

Furtner  examination  of  source  groups  at  Site  37  is  also 
instructive.  Dates  derived  from  the  three  different  sources  are 
mutually  overlapping  and  tnere  are  no  distinct  clusters  which  can 
be  attributed  to  specific  chemical  groups  (Appendix  3a).  Although 
all  of  the  Group  VI  specimens  fall  at  the  late  end  of  the  range, 
their  dates  overlap  significantly  with  those  of  Group  II.  Just  as 
in  tne  cases  cited  earlier,  the  calculation  of  similar  dates 
derived  from  different  source  groups  lends  a  high  degree  of 
confidence  to  the  validity  of  the  overall  range  of  dates. 

Tne  Keystone  data  also  provide  another  interesting  result 
regarding  tne  effects  of  depositional  context  on  ohsidian  dating. 
At  Site  36,  specimen  numbers  2  and  82  were  recovered  from  the 
surface  wane  the  others  were  buried.  Nevertheless,  the  samples 
yielded  comparable  dates  with  one  subsurface  piece  producing  a 
due  identical  to  specimen  2  (Figure  65).  The  same  phenomenon  is 
evident  at  Site  37  where  the  seven  surface  specimens  (.numbers  541, 
26  7  ,  7  i2,  4U  1  ,  296,  79  1  and  7  39  )  yield  age  ranges  which  are  well 
intermixed  with  the  subsurface  results.  This  finding  reiterates 
tne  view  that  hydration  rim  variability  recorded  in  earlier 


scudi.es  in  the  region  are  attributable  to  chemical  composition  and 
not  degree  of  buriaL  as  has  been  suggested  by  previous  researchers 
(cf.  Whalen  19o0;  o'Laughlin  19»0;  Hard  l9d_>;.  Al  i  the  above 
mentioned  observations  lead  the  authors  to  place  a  high  level  of 
contidence  in  the  veracity  of  the  Keystone  obsidian  dates.  Want 
remains  now  is  to  reconcile  the  obsidian  results  with  the 
radiocarbon  dates. 


RADIOCARBON  DATING 
Keystone  Radiocarbon  Dates 

A  total  or  15  radiocarbon  samples  were  submitted  from  Sites 
36  and  37  for  dating  at  Beta  Analytic,  Inc.;  all  samples  were 
wood  cliarcoai  recovered  in  situ  from  hand  excavated  features.  The 
samples  were  pretreated  by  the  removal  of  rootlets  and  then  given 
a  hut  acid  wash  in  order  to  eliminate  carbonates.  The  samples 
were  converted  to  benzene  for  counting  and  10  of  the  samples  were 
given  an  extended  counting  time  due  to  their  small  size.  The 
dating  resuics  in  radiocarbon  years  were  corrected  for  variations 
in  the  stable  isotope  ratio.  The  radiocarbon  and  adjusted  dates 
are  Listed  in  Appendix  3c.  The  determinations  were  further 
corrected  for  variations  in  atmospheric  carbon  by  using  the 
calibrations  provided  by  Klein  et  al.  (1982).  The  corrected  dates 
are  snown  at  the  9b/i  confidence  level  (two  standard  deviations!  in 
Figures  65  and  b6. 

Tlie  intervals  for  the  five  dates  at  Site  3b  range  from  about 
1U4U  B.C.  to  A.D.  5  50  (Figure  b5)  with  the  period  of  maximum 
overlap  at  about  1U0-5UU  B.C.  The  earliest  and  latest  dates  are 
on  wood  from  large  roasting  pit  features  at  the  southern  end  of 
the  SLte.  Feature  14  is  a  small  pit  dug  into  caliche  at  the  same 
stratigraphic  level  as  Feature  18,  a  rock  hearth  in  the  west- 
central  portion  ol  the  site.  Feature  17  is  a  small  heartn  at  the 
north  end  of  the  site.  All  the  dates  except  perhaps  that  from 
Feature  7  are  earfier  than  would  be  expected  from  a  Mesifla  site 
and  they  are  certainly  earlier  than  the  obsidian  dates  at  t  ne  same 
site.  Although  the  effects  of  multiple  occupations  cannot  be 
ruled  out  at  this  site,  the  similar  results  at  Site  37  suggest 
t  ha  t  t  ne  r  e  m  a  y  b  e  o  t  tie  r  hie  to  rs  operating  to  produce  consistent 
discrepancies  between  the  radiocarbon  and  obsidian  dates. 

The  [ij  radiocarbon  samples  dated  at  Site  17  are  from  all 
three  main  feature  types:  roasting  pits,  hearths  and  pit 
structures.  Although  some  clustering  of  dates  is  evident  during 
t  tie  Pueblo  period,  a  very  high  degree  of  variability  is  recorded 
will)  dates  ranging  from  about  A.  D.  14DU  to  2 1  ctt  B.C.  (Figure  oti). 
Of  particular  interest  is  the  group  of  three  samples  within  2  cm 
ot  t  ni'  floor  of  lea  lure  29.  (.Note:  A  1  oc.itton  2  cm  above  t  he 
floor  could  be  argued  to  be  not  on  the  floor.  Nevertheless,  2  cm 
is  we  L  1  within  ttie  range  of  thicknesses  tor  artifacts  which  were 


found  on  the  floor.  Given  the  rapidity  with  which  snaliow 
depressions  in  sand  begin  filling,  it  is  likely  that  these  samples 
were  deposited  immediately  alter  abandonment,  at  least  in  terms  of 
the  archeological  c  ime  scale.  See  the  discussion  of  Feature  40, 
Chapter  a,  for  an  example  of  rapid  filling  covering  artifacts  at 
the  floor  followed  by  long-term  filling  and  reworking  of  materials 
10  cm  or  more  above  the  floor).  The  fact  that  they  cluster  very 
tightly  is  reassuring  evidence  that  the  C14  dates  are  valid  and 
internalLy  consistent.  These  three  dates,  along  with  those  from 
Features  25  and  J5,  cluster  nicely  within  the  Pueblo  period, 
providing  important  corroboration  for  the  obsidian  dates. 
Nevertheless,  there  is  still  a  rather  striking  discrepancy  between 
the  five  earliest  radiocarbon  dates  and  the  obsidian  results. 


The  most  obvious  explanation  for  such  a  distribution  of  dates 
would  be  multiple  occupations  of  the  site  throughout  the  late 
Archaic  and  early  Formative  periods.  While  such  may  be  the  case 
for  Site  Jb,  several  lines  of  evidence  argue  against  the  validity 
of  that  interpretation  for  Site  17.  Of  the  five  earliest  dates, 
two  are  from  large  roascing  features  (Features  1  and  14)  two  are 
from  small  hearths  (Features  21  and  22)  and  Feature  40  is  a  pit 
structure.  As  was  discussed  in  detail  in  the  preceeding  chapter, 
the  spatial  locations  of  all  three  feature  types  are  part  of  a 
very  well  developed  intrasite  distributional  pattern.  The 
super posi tioning  of  some  pit  structures  is  evidence  for  more  than 
a  single  occupation  at  the  site,  but  the  well  developed  intrasite 
distributional  patterns  are  good  evidence  for  redundancy  in  the 
functional  partitioning  of  space  within  the  site  t  Chapter  1; 
Binford  1982).  In  other  words,  the  occupations  at  Site  17  were 
most  likely  at  least  roughly  contemporaneous  in  order  for  the 
location  of  one  type  of  feature  to  have  consistently  conditioned 
the  locations  of  the  others.  Multiple  occupations  occurring  over 
a  long  period  of  time,  and  possibly  involving  different  functional 
activities,  could  be  expected  to  obscure  intrasite  patterns 
(Binford  1982).  In  light  of  the  well  defined  spatial  patterns,  it 
is  ditricult  to  support  an  interpretation  in  which  Features  1,  21, 
22,  14  and  40  represent  Archaic  and  early  Formative  components 
which  coincidentally  fit  a  tight  spatial  pattern  defined  for  the 
remaining  features.  The  implication  is  not  that  the  radiocarbon 
dates  are  spurious  but,  rather,  that  they  do  not  date  the  cultural 
behaviors  whicn  produced  the  associated  features.  Several  lines 
of  evidence  support  this  tatter  reasoning. 


First,  four  of  the  five  dates  obtained  on  charcoal  from  pit 
structures  are  late  in  time,  well  within  the  Pueblo  period.  The 
sample  from  Feature  40,  the  one  exception,  was  recovered  in 
redeposited  fill  1U  cm  above  the  floor  of  the  structure  and  would 
thus  make  a  poor  choice  for  dating  the  use  of  the  structure.  If 
t  tie  structures  date  to  the  Pueblo  period,  as  is  indicated  by  tour 
radiocarbon  da  tes ,  it  is  most  logical  that  the  teatures  exhibiting 
a  spatial  distribution  complementary  to  them  are  al  so  attributable 
to  the  same  time  range. 
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Ail  ill  l  i  'mi  .1 1  iv  ulim  !■  t  ha  l  som  e  o  t  t  lie  r  ad  ioc  ar  b  on  d  a  Le  s  a r  e 
loo  i-.irly  is  provided  by  an  ex  am  ina  t  io  n  of  ceramic  distributions 
it  lh.-  sili-.  Very  I  i-w  ri-i.miii  s  were  ri-cuidi-d  on  tin-  site-  and 
he.  il  tire  I  is  one  o  I  only  two  features  with  which  sherds  were 
a  s  so  c  la  led.  The  internal  dale  ol  1410-21UU  li.C.  is  clearly  tar 
Loo  early  tor  ceramics  in  Liie  Southwest.  The  only  other  teature 
c  on  la  in  nig  ceramics  on  this  si  Le  (Feature  2b;  yielded  a  date  range 
ol  about  A.D.  1040-14/0  which  is,  of  course,  fully  compatible  with 
the  accepted  chrono  l  og  y  of  local  ceramic  manufacture. 

Finally,  if  the  earLier  dates  at  the  site  were  the  result  of 
an  earlier  component,  one  could  expect  a  difterent  temporal 
distribution  among  the  dates.  Tne  only  well  dated  Archaic  site  in 
the  area  is  t  lie  lower  component  at  Keystone  Site  a.  keeali  that 
the  dates  from  the  Archaic  horizon  were  relatively  well  clustered 
as  might  he  expected  tor  a  group  of  ieatures  occupied  at  roughly 
the  same  time  period  (o'Laughiin  1980:48;.  The  clustering 
presents  a  distinctly  different  pattern  than  trie  distribution  at 
Site  17  where  the  dates  are  distributed  over  a  range  of  about  35UO 
years  with  little  evidence  of  clustering  prior  to  tbe  Pueblo 
period  (Figur  ebb).  Such  a  wide  dispersal  of  dates  would  no  tbe 
expected  from  an  canier  component,  and,  again  it  is  unlikely  t  ha  t 
five  small  discrete  occupations  over  a  period  of  2500  years  would 
produce  remains  so  consistent  with  the  tight  internal  patterns  of 
teature  and  artifact  distributions. 

To  summarize,  the  radiocarbon  dates  obtained  troin  both  sites 
are  far  more  variable  than  the  obsidian  dates.  The  C14  dates  have 
larger  error  factors  and  do  not  form  convincing  ci  us  t  e  r  s  ex  ce  pt 
tor  i  lie  Pueblo  period  dates  at  Site  37.  The  earlier  dates  do  not 
tiL  with  the  general  contemporaneity  of  features  as  interred  from 
distributional  patterns.  The  earliest  date,  from  Feature  3, 
contradicts  the  temporal  placement  we  would  expect  given  tne 
association  of  ceramics.  Finally,  the  wide  dispersal  of 
radiocarbon  dates  is  not  the  pattern  which  could  be  expected  from 
earlier  components.  These  results  suggest  that  a  higher  level  of 
confidence  should  be  placed  in  the  obsidian  dates  tor  the  purpose 
ot  interring  probable  periods  of  occupation  at  the  sites  (Figures 
6  5  and  lib).  The  most  parsimonious  way  ot  reconciling  the 
differences  between  the  obsidian  and  radiocarbon  chronologies  is 
by  reference  to  the  "old  wood"  problem. 


The  "Did  Wood"  Problem 


One  ot  the  main  challenges  in  constructing  radiocarbon 
chronologies  is  the  need  to  adequately  characterize  the  nature  ot 
tne  .issocM  mm  between  the  date  and  cultural  beiiavior.  Clearly, 
the  st  ud  y  o  t  site  formation  processes  are  important  in  such  an 
endeavor.  White  site  formation  processes  have  been  considered  by 
a  variety  of  authors,  in  regard  to  artifact  and  teature 
de[K)si  Lion,  the  issue  has  not  often  been  addressed  in  the  context 
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specimens  would  likely  produce  even  earlier  dates. 

Dead  wood  from  the  surface  litter  on  the  desert  tloor  can 
also  yield  old  dates  indicative  of  significant  accumulation.  Two 
investigators  working  in  the  Sonoran  Desert  collected  surface 
samples  of  ironwood  and  submitted  them  for  radiocarbon  analysis. 
Tile  resulting  dates,  obtained  from  wood  available  on  the  present 
surface,  range  trom  210+/-70  B.  P.  back  to  153  b  B.P.  (cited  in 
Sc  hitter  1982  :  32  5;. 

In  areas  adjacent  to  major  drainages,  such  as  the  proximity 
of  Keystone  Dam  to  the  Rio  Grarvde ,  driftwood  can  be  a  significant 
source  of  fuel  and  of  old  wood  (scniffer  1  982:325,  1984:  30). 

Along  the  Colorado  River  Ferguson  (19/1)  has  used  dendrochronology 
to  date  drifcwood  samples  ranging  from  A.D.  500-1  958  (Schiffer 
1982:325).  Furthermore  the  samples  exhibited  a  20  9  year 
difference  between  the  mean  inner  and  mean  outer  rim  dates. 

The  use  of  any  of  these  sources  of  dead  wood  can  be  expected 
to  produce  anomalously  early  radiocarbon  dates,  representing  the 
time  of  death  rather  than  the  period  of  use.  The  magnitude  of  the 
error  may  be  unpredictable  for  individual  specimens,  but 
Schiffer's  (1982,  1984)  analysis  of  Hohokam  chronology  identifies 

patterns  which  could  be  expected  if  the  old  wood  problem  is 
affecting  other  chronologies. 

Variability  among  the  radiocarbon  dates  is  systematic  rather 
than  random.  The  dates  are  consistently  earlier  and  more  variable 
than  would  be  expected  on  cultural  grounds.  Moreover,  radiocarbon 
dates  seem  to  be  most  variable  during  the  late  Archaic  and  early 
Formative  periods.  Schiffer  (1  984:32)  suggests  that  by  the 
Sedentary  period  much  of  the  accumulated  old  wood  had  been 
consumed.  Subsequent  cutting  of  live  wood  could  be  expected  to 
yield  greater  consistency  among  dates.  While  the  timing  of  such  a 
sequence  of  change  can  be  expected  to  vary  from  place  to  place, 
its  form  could  potentially  be  part  of  the  archeological  record 
wherever  wood  resources  were  under  heavy  stress. 

Did  wood  dates  can  be  expected  to  be  problematical  when  small 
charcoal  samples  are  involved.  It  is  reasoned  ^Schiffer  1982:332, 

1  9o4:  3<+ )  most  small  wood  charcoal  samples  are  the  remains  of 
gathered  firewood,  as  opposed  to  the  larger  pieces  which  might 
reflect  the  reuse  of  structural  wood.  At  sites  where  structural 
wood,  annua  1  plants,  or  other  sho  r  t-  1  iv  ed  spec  ie  s  were  used  tor 
fuel,  old  wood  dates  should  be  less  of  a  problem. 

Uie  final  interesting  pattern  observed  in  the  context  of  the 
old  wood  problem  concerns  the  temporal  distribution  of  radiocarbon 
dales.  The  re  is  no  way  to  assess  the  magnitudeof  error  for  any 
g  i  v  on  s  i  ng  1  e  da  te.  Ho  wev  er  ,  in  a  s  er  ie  s  o  f  s  am  pi  e  s  ,  s  om  e  o  f  t  he 
latest  dates  may  pertain  to  cultural  events.  Schiffer  (.1984:39) 
uses  this  reasoning  to  interpret  the  dates  for  archeological 
phases  but  the  same  approach  could  apply  to  groups  of  dates  from 
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individual  sites.  Wittiin  such  a  group  we  could  expect  a  few  dates 
(clustered)  at  the  end  of  the  time  range  to  accurately  reflect  the 
period  of  occupation,  with  the  remaining  samples  dating  to  various 
(nonclustered)  earlier  periods.  Recall  that  this  is  precisely  the 
pattern  whicn  characterizes  the  radiocarbon  dates  from  Keystone 
Si te  17  (  Fig  ur  e  66) . 


Old  Wood  and  the  Keystone  Sites 

Site  1/  appears  to  be  a  classic  example  of  the  effects  of  the 
old  wood  problem  on  radiocarbon  dating.  At  least  one  date 
(.specimen  1  23  7  )  is  unacceptably  early  if  one  accepts  the 
association  with  ceramics.  At  least  half  the  dates  are 
unacceptably  early  it  one  accepts  the  argument  that  the 
complementary  distribution  of  feature  types  reflects  at  least 
general  contemporaneity  (see  Chapter  9).  FUrther,  the  distribu¬ 
tion  of  radiocarbon  dates  exhibits  a  cluster  at  the  latest  end  of 
the  range  and  a  variable  pattern  of  dates  throughout  the  earlier 
t  hr  e  e- f  o  ur  t  h  s  of  che  range  (Figure  66).  This  distribution  is 
quite  unlike  the  clusters  produced  by  multiple  occupations  at  Site 
JJ.  It  is,  however,  precisely  what  Schitfer  predicts  for  a  corpus 
of  dates  affected  by  the  old  wood  problem.  Finally,  it  is  known 
that  wood  resources  of  appropriate  durability  were  collected  for 
use  at  Sites  3b  and  3  7.  Virtually  all  of  the  charcoal  on  the 
si  tes  was  idontified  as  either  mesquite  or  j  uniper  (see  Chapter 
12).  As  noted  above,  these  two  species  are  among  the  most  decay 
resistant  and,  as  a  result,  are  highly  susceptible  to  old  wood 
pr  ob  i  em  s . 

Even  it  the  Keystone  evidence  were  limited  to  the  above  data, 
the  effects  of  old  wood  dates  would  be  a  plausible  explanation  for 
the  radiocarbon  results.  It  becomes  even  more  parsimonious  as  a 
means  of  reconciling  the  discrepancies  between  the  radiocarbon  and 
obsidian  chronologies.  As  discussed  in  the  previous  chapter,  the 
artifact  scatter  at  Site  37  appears  to  follow  the  same 
distributional  pattern  as  the  features.  If  che  complementary 
distribution  reflects  approximate  contemporaneity,  then  half  the 
04  dates  are  unacceptably  early  relative  to  the  entire  corpus  of 
obsidian  dates.  Furthermore,  half  of  the  radiocarbon  dates 
corroborate  the  late  placement  of  the  cluster  of  obsidian  dates. 
At  present,  old  wood  problems  appear  to  provide  the  most  straight 
forward  and  satisfying  explanation  for  the  distribution  of  chrono- 
inetric  dates  at  Site  3  7.  Although  the  situation  is  somewhat  less 
complex  at  Site  3t>  (e.g.,  there  is  no  clear  cluster  of  C14  dates 

and  little  overlap  with  the  obsidian  dates),  it  may  be  due  to 

hiving  a  smalLer  sample  of  dates.  Given  the  overall  similarity  of 
tiie  pattern  of  variability  and  distribution  of  dates  with  Site  37, 
the  old  wood  problem  is  probably  indicated  at  Site  3b  as  well. 

The  results  of  this  study  suggest  that,  at  least  in  this  case,  the 

obsidian  hydration  dates  provide  fewer  opportunities  tor  the 
introduction  of  error,  both  in  the  dating  method  and  in  the 
association  of  dated  samples  with  cultural  events.  Ill  us  ,  in 
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dating  Kl1  ysiDiR'  Si  if  s  in  and  i  /  primacy  is  L  en  t  to  t  n«-  obsidian 
h  vd  ra  i  to  n  results. 


(dearly,  t  tie  clhats  o  t  old  wood  radiocarbon  d  a  Las  arc  not 
t,  he  only  possible  explanation  tor  the  patterns  observed  at  Sites 
in  .uui  !/,  and,  tile  tact  tint  old  wood  is  suggested  does  not  mean 
that  others  have  not  been  considered.  1  he  most  obvious 
alternative  is  multiple  occupations;  various  feature  types  and  the 
artitact  scatter  couid  cunceivabiy  date  to  different  periods.  It 
has  already  been  noted  that  the  sites  are  indeed  the  result  ot 
reoccupation  but  it  was  suggested  that  such  reuse  would  have  been 
fairly  close  in  tune  (i.e.,  in  the  same  culture  period,).  The 
radiocarbon  dates  at  Site  i>  range  from  the  late  Archaic  through 
the  Late  Formative  period.  It  they  are  the  result  of  separate 
components,  one  should  expect  to  find  evidence  for  two  or  three 
distinctive  archeological  assemblages. 

As  mentioned  earLier,  the  Lack  of  stratigraphy  does  not  aid 
the  evaluation  ot  the  possibility  ot  multiple  occupation  levels. 
However,  if  some  features  were  associated  with  each  difrerent 
occupation,  one  still  might  expect  to  see  artifacluai  differences 
such  as  the  occurrence  of  aceramic  versus  ceramic  components, 
obsidian  used  only  as  small  arrow  points,  etc.  Such  variability 
in  the  assemblages  was  not  evident.  In  fact,  the  multiple 
occupation  hypothesis  would  require  a  mechanism  which  thoroughly 
mixed  the  assemblages  from  distinct  occupations  without  obscuring 
uetaiis  such  as  t  be  artifact  density  differences  associated  with 
pit  structures.  In  addition,  deflation  would  have  to  be 
sufficient  to  reduce  features  from  different  time  periods  to  the 
same  base  level  without  disarticulating  the  fire-cracked  rocks  in 
t  hem  . 


Another  possibility  might  be  that  different  types  ot  features 
and  d i t  t  er  on t  area  s  o  f  t  he  si te  were  used  d  ur ing  d i f  f  er  en  t  time 
periods.  For  example,  the  pit  st  r  uc  tur  es  c  oul  d  ail  date  to  the 
Latest  occupation  (represented  by  obsidian;  and  the  fire- cracked 
roc  k  features  to  earlier  occupations.  There  are  at  Least  two 
problems  with  this  sort  of  argument.  First,  it  requires  that  the 
location  ot  different  tea  Lures,  deposited  a  thousand  years  apart, 
coincidentally  produced  clear  distributional  patterns  in  the 
partitioning  of  intrasite  space  f  see  Chapter  luj.  bee.  ond,  one 
would  have  to  expLatn  why  obsidian  was  used  only  by  the  Latest 
o.  .pants  wtien  there  is  i  strong  record  ot  its  use  in  the 
immediate  are.i  throughout  t  tie  Archaic  and  Formative  periods 
( •  ■  'La  ug  hi  in  lS)dU;  Whalen  l9bU;  Kauffman  I  SJrt-* ; . 

Finally,  it  is  no  ted  t  ha  t  the  r  ange  i  n  r  ad  i  oc  a  rbo  n  dates  at 
Si  te  ii  is  considerable.  It  ran  be  argued  tint  olu  wood  problems 
d<>  not  account  tor  s  uc  Ii  a  wide  range  of  dates,  but  such  an 
a:  g  um  el  L  i  s  an  essriui.il  1  y  nil  tested  proporil  li  in.  in  Sc  hi  tier's 
research  on  modern  dead  wood,  dates  were  obtained  which 
w>-re  up  r  >  IIh  years  too  early  when  the  error  tu  tors  are  tigured 
in.  Recall  t  ha  t  he  used  an  aggregate  sample  and  tint  some  trees 
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probably  contained  old  wood  of  even  greater  ages.  Furthermore,  it 
dead  wood  has  been  collected  for  significant  periods  of  the 
prehistoric  and  historic  past,  itsavaiiabiiityand  hence,  the 
potential  range  of  ages,  must  be  somewhat  limited  in  modern 
sampLes.  In  any  event,  research  has  not  yet  progressed  to  the 
point  wnere  observed  range  of  dates  can  be  dismissed  out  of  hand 
as  being  too  great  for  old  wood  etiects. 

The  application  of  the  oid  wood  argument  to  the  dates  at 
Keystone  Sites  3b  and  3/  may  not  be  comforting  to  ail  readers, 
especiaiiy  in  light  of  the  implications  for  local  cultural 
systematics  (see  bel  owj  .  There  are  possible  alternative 
explanations.  It  is  simply  argued  that  alternatives,  such  as 
multiple  occupations,  require  the  occurrence  of  a  rather 
improbable  sequence  of  events.  By  reference  to  the  principle  of 
Occam’s  Razor,  t  ne  old  wood  argument  seems,  at  present,  to  offer 
the  most  parsimonious  reconciliation  of  the  dating  results. 

Further  support  for  the  utility  of  the  oid  wood 
interpretation  is  provided  by  the  fact  that  it  also  accounts  for 
some  chronological  difficulties  reported  at  other  sites  in  El  Paso 
area.  At  Castner  Range  Sites  71  and  60  a  rather  perplexirg  array 
of  radiocarbon  dates  were  reported  (Hard  !963:  5b5/7.  Three  to 
five  samples  were  analyzed  from  each  of  seven  features.  In  each 
case,  charcoal  samples  from  the  same  feature  yielded  a  wide  range 
of  dates.  A  typical  example  is  provided  by  Feature  7  at  Site  60, 
whose  concents  dated  from  25  +  /-140  B.C.  to  A.  D.  71U+/-145.  The 
distributional  pattern  of  the  dates  is  even  more  interesting. 
Each  of  the  tour  features  at  Site  60  exhibit  clusters  of  two  to 
three  dates  at  the  late  end  of  their  distribution,  with  the 
remaining  samples  dating  earlier  by  varying  degrees  (Hard 
1  963:Figure  197.  The  distributions  are  very  similar  to  those 
recorded  at  Keystone  Sites  3b  and  3  7  and  to  the  theoretical 
expectations  discussed  by  Schiffer  (1964;.  It  seems  likely  t  iia  t 
old  wood  dates  are  to  blame  for  the  variability  among  the  Castner 
Range  da  tes . 

Schiffer  notes  (1964:27  that  the  traditional  way  of  dealing 
with  conflicting  dates  is  to  reject  those  which  do  not  fit  our 
prior  expectations  of  the  data.  This  approach  was  followed  at 
Castner  Sites  71  and  6(7,  withat  least  nine  dates  being  deleted. 
In  one  case  the  dates  within  a  feature  were  so  variable  that  they 
were  all  deleted  (Site  71,  Feature  37.  In  all  other  cases, 
ho  wev  er  ,  it  is  t  he  e  ar  i  ie  r  d  a  te  s  whi  ch  are  dele  ted  as 
unacceptable.  In  other  words,  it  was  the  earlier  dates  which  did 
not  fit  with  a  priori  expectations  relating  to  site  form  and 
content.  Again,  the  systematic  nature  of  the  discrepancy  suggests 
an  old  wood  problem.  For  the  purposes  of  estimating  trie  ag  e  o  t 
cultural  events,  it  is  useful  togive  added  weight  to  the  latest 
dates  in  a  series.  Nevertheless,  the  earlier  dates  should  not  be 
deleted  as  spurious  simply  because  they  are  problematical.  They 
are  only  spurious  it  we  expect  radiocarbon  ages  to  date  cultural 
events  rather  than  the  biological  ones  they  actually  record. 
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However,  a  consistent  search  for  simi  ar  discrepancies  and 
pa  t  tern  s  in  chro  nolog  iesmayprovide  inforraationon  pre  historic 
behavior  as  it  relates  to  site  formation  processes. 


For  instance,  there  are  at  least  four  excavated  sites  in  t  !*- 
EL  Paso  area  which  exhibit  chronologic  characteristics  ex  pi  am  ah.  e 
as  old  wood  dates  (Keystone  Sites  i  b  and  il ,  and  Castner  Sites  /  , 
and  dO ).  All  four  occur  in  bajada  settings  and  the  y  are  inferred 
to  have  been  occupied  for  the  purpose  ot  processing  leat 
succulents.  Charcoal  identification  indicates  the  use  ot  upland 
desert  hardwoods  (i.e.,  mesquite)  and  juniper  for  fuel.  This  set 
of  traits  contrasts  wi  til  Keystone  Site  is  for  which  evidence  ot  an 
old  wood  problem  is  lacking.  Site  3  _i  is  in  a  more  riverine 
setting  and  shorter-lived  riparian  species  such  as  cottonwood  and 
desert  willow  are  present  in  the  botanical  remains.  The  shorter- 
lived  species,  which  are  also  less  decay  resistant,  would  be  less 
likely  to  accumulate  as  dead  wood.  Thus,  there  may  be  evidence  ot 
a  r  iv  er  ine/ upi  and  dichotomy  in  wood  resource  procurement  which  is 
reflected  in  the  old  wood  problems  at  upland  sites. 

Further  comparative  data  from  excavations  at  the  DorTa  Ana 
County  Airport  suggest  a  more  complex  picture.  Like  those 
discussed  above,  Sites  FA2U  and  FA24  are  also  upland  sites, 
located  on  a  valley  margin  surface  west  of  the  Rio  Grande  but  in  a 
mesquite  dune  setting  rather  than  a  bajada.  They  are  located 
within  1(JU  m  of  each  other  and  the  radiocarbon  and  obsidian 
hydration  dates  show  the  sites  to  be  contemporaneous  (Appendix 
3d).  The  crossmending  of  sherds  from  a  large  Ramos  Polychrome  jar 
found  at  both  sites  suggests  they  may  actuaLly  have  been  used  at 
precisely  the  same  time.  The  sites  consist  of  a  small  El  Paso 
phase  pithouse,  several  associated  trash-fiiled  pits  and  some 
small  rock  and  caliche  hearths  (Duran  and  Batcho  19B3;  Ba  tc  ho 
lVdlb).  No  features  are  present  which  resemble  the  large  tire- 
cracked  rock  features  in  the  Keystone  Dam  and  Castner  Range  areas. 

In  spite  ot  :  tie  upland  location  and  availability  ot  desert 
hardwoods,  there  is  no  evidence  of  an  old  wood  problem  at 
FA2U/FA24.  The  radiocarbon  and  obsidian  hydration  dates  are  in 
close  agreement  (see  Appendix  1  d).  This  is  very  likely  due  to  the 
tact  that  the  radiocarbon  dates  were  obtained  from  the  charcoal  of 
annual  plants.  Dr.  Wilma  Wetterstrom  (1^84)  has  identified  the 
charcoal  as  yucca  stalks,  maize  cobs  and  reeds  (  phragmi  tes ).  A 
different  fuel  procurement  strategy  appears  to  be  indicated.  The 
site  may  have  functioned  as  a  field  tiouse,  so  both  the  maize  cobs 
and  yucca  may  have  been  local  resources.  The  presence  of  charred 
ph  ragm  i  tes  seems  ti  indicate  involvement  in  a  riverine  based 
procurement  strategy. 

In  either  case,  there  appears  to  have  been  no  need  to  coiLect 
quantities  ot  dead  wood  for  fuel.  The  four  sites  exhibiting  old 
wood  pr  ob  I  em  s  ar  e  ai  so  t  ho  se  which  are  most  clear),  y  d  irec  ted  at 
the  specialized  processing  of  Leaf  succulents  (recall  that  we 
interpret  the  large  quantity  of  smalL  hearths  at  Keystone  33  to 


be  indicative  ot  more  generalized  domestic  iunctions,  a  view  which 
is  compatible  with  the  evidence  for  substantial  numbers  of  brush 
and  mud  houses  at  the  site).  It  is  possible  that  the  large 
roasting  features  required  great  quantities  of  fuel  which,  in 
turn,  were  acquired  by  systematically  collecting  dead  wood  in  the 
vicinityof  the  sites.  If  this  is  thecase,  we  should  ex  pec  t  to 
find  further  evidence  tLia  t  old  wood  dates  are  a  problem  primarily 
on  sites  with  large  roastir^  features  in  the  upland  baj  ada  zones. 


Relative  Dating  of  Artifacts 


Keystone  Sites  16  and  17  both  exhibit  a  relative  lack  of 
artifacts  which  wornd  normally  be  identified  as  having  temporal 
significance.  Since  so  few  artifacts  were  recovered,  the 
observations  regarding  ceramic  and  projectile  point  typologies 
have  been  of  little  use  in  dating  the  sites.  A  brief  overview  of 
tiie  typological  results  is  included  here  mainly  for  the  sake  of 
c  on  pie  teness  . 


Ceramics 


A  total  of  32  ceramic  sherds  were  recovered  from  the  two 
sites,  three  quarters  of  which  were  found  at  Site  16.  Ail  24 
sherds  from  Site  16  are  derived  from  local  plain  brownware  jars, 
but  it  is  not  possible  to  specify  the  pottery  type.  No  rim  sherds 
were  recovered  and  none  of  the  specimens  were  painted.  The  sherds 
are  mostly  small  fragments  which  have  been  severely  eroded.  Due 
to  the  similarities  in  paste,  temper,  etc.  between  the  local 
parnted  and  un  pa  in  ted  wares,  it  has  become  customary  to  assign  a 
designation  ot  uispeciric  brownware  (.UB)  when  rims  and  decoration 
are  lacking  (  Whal en  1  97  8,  198U).  Allof  the  sherds  from  Site  16 
are  identified  simply  as  UB.  In  terms  of  dating  they  are  not 
useful;  they  do  not  contradict  a  Mesilla  phase  designation,  nor  do 
tbey  preclude  the  presence  of  later  components.  Six  sherds  were 
recovered  from  within,  or  adjacent  to,  Feature  7  but,  as  discussed 
above,  it  is  not  clear  that  the  radiocarbon  date  from  the  feature 
i s  r el i able . 


Oni  y  e  ig  ht  sherd  s  we  r  e  collec  ted  at  Si  te  17.  Of  t  he  se  ,  six 
are  typical  Local  unspecific  brown  body  sherds  from  jar  forms. 
One  other  jar  sherd  is  not  typical  of  local  brownware.  It  is  well 
polished  on  the  exteiior,  has  a  very  tine  quartz  sand  temper  and  a 
dark  chocolate  brown  paste  color  (.7.5YR  1/2).  Cultural  and 

temporal  affiliations  of  the  specimen  are  unknown.  The  one 
remaining  specimen  is  a  small  eroded  bowl  sherd.  It  is  tnin  (1 
mm),  made  of  fine  buff-colored  paste  with  very  fine  sand  temper 
and  is  well  smoothed  on  the  interior  and  polished  on  the  exterior. 
The  exterior  surface  retains  one  indistinct  spot  of  thin  dark  red 
paint.  The  cult  ur  al  and  temporal  significance  of  this  sherd  is 
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not  clear.  The  butt  color  might  suggest  a  Chihuahuan  ware  but  the 
sherd  does  not  resemble  any  of  the  Casas  Grandes  materials  in  the 
CKMD  reference  collection.  In  short,  the  depauperate  ceramic 
assemblages  at  Sites  lb  and  17  do  not  contribute  to  the 
chronological  analysis. 


Projectile  Points 


The  analysis  of  projectile  points  is  every  bit  as  inconclu¬ 
sive  as  the  ceramic  typology.  A  total  of  six  bifaces  were 
id  en  titled  as  projectile  points  (Figure  b7).  The  only  specimen 
from  Si te  Jb  i s  a  good  example  of  the  Golondrina  style  (Figure 
b/).  Its  presence  on  the  site  contradicts  the  other  c  hro  noi  og  ic  al 
evidence  presented  above  since  this  style  is  normally  attributed 
to  the  late  Pal  eo  ind  ian/ ear  1  y  Archaic  time  range  (Birmingham  aid 
Hester  197b!.  The  point  was  recovered  at  the  base  of  the  cultural 
deposit  adjacent  to  Feature  11.  It  could  be  argued  that  the  point 
reflects  an  earlier  component  at  the  site  but  the  dates  obtained 
from  Features  14  and  18,  at  approximately  the  same  depth,  are  much 
lacer  than  would  be  expected  for  the  Golondrina  style  (see  Figure 
6b).  Furthermore,  it  was  suggested  above  that  the  dates  from 
these  two  features  are  old  wood  dates.  Thus,  the  presence  of  the 
point  does  not  fit  with  the  obsidian  dating,  nor  does  it  provide 
convincing  evidence  for  an  early  Archaic  component.  It  is 
possible  that  the  point  was  collected  and  redeposited  by  the  site 
occupants  . 


Tne  five  projectile  points  collected  at  Site  1/  are  also 
illustrated  in  Figure  6  7.  Specimens  b,  c,  e,  and  f  are  all  of 
cher  t  and  d  is  made  of  obsidian.  The  latter  was  recovered  after 
the  obsidian  samples  were  submitted  so  the  point  has  not  yet  been 
dated  by  obsidian  hydration.  In  terms  of  formal  characteristics, 
they  are  rather  uninformative  with  regard  to  temporal  placement. 
Points  of  this  general  size  and  form  (side  notched  or  corner 
notched!  are  commonly  attributed  to  the  late  Archaic  and/or 
Me  si  1 1  a  phase  because  later  styles  are  often  characterized  as 
beirg  small  triangular  arrow  points  (e^.,  Lehmer  1  948;  o'Laughiin 
1  97  9:4  5-4  7  ).  Spec  im  en  s  6  7  c  and  d  coul  d  both  fal  1  in  the  range  of 
variability  for  San  Pedro  materials  and  6/  b  would  probably  be 
identified  as  San  Jose.  The  identity  of  the  others  is  unclear  but 
examples  similar  to  f  have  been  assigned  to  the  late  Arc  ha  i  c/  e  arl  y 
Formative  in  this  region.  Nevertheless,  Lehmer  illustrates 
points  from  the  Alamogordo  Sites  (K1  Paso  phase)  which  are  similar 
to  those  trom  Site  1/  (1  948:bo)  and  the  specimens  reported  by 
O'Laughiin  (19/9:46/  may  be  related  to  a  variety  of  Formative 
period  dates.  In  short,  the  projectile  points  from  Site  1/  appear 
to  have  little  temporal  significance.  They  do  not  contradict  a 
late  Arc  ha  ic  /  ear  1  v  Formative  placement,  nor  do  they  precLude  a 
Pueblo  period  date. 


This  observation  may  be  another  ex  am  pi  e  of  a  more  general 
pattern  in  which  archeologists  are  beginning  to  question  the 


immutable  temporal  significance  or  projectile  point  torus  (e.g., 
Cordell  1  'll  9;  Stuart  and  Gauthier  i9bil.  While  small  comer  and 
side  note  hud  points  certainly  do  occur  in  pr  ec  er  am  ic  c  on  te  x  t  s  , 
t tie y  appear  not  to  be  confined  to  the  preceramic.  During  recent 
NMSU  field  school  excavations  at  PerTa  Bianca  in  the  Organ 
Mountains,  a  number  of  corner  notched  points  were  recovered  which 
resemble  tnose  from  Fresnai  Shelter,  N.  M.  (.Steadman  lipliam  , 
personal  communication).  At  Fresnai  all  materials  are  from  the 
Arena  ic  period  but  at  Pena  Bianca  dates  were  from  the  late 
lormative  (Appendix  dd).  In  addition.  Formative  period  dates  have 
been  obtained  on  obsidian  examples  of  "Archaic"  points  from 
western  New  Mexico  (Bate ho  L984a). 

Perhaps  the  most  significant  aspect  of  the  ceramic  and  point 
samples  is  the  relative  dearth  of  information  they  provide. 
Specifically,  there  are  no  artifacts  present  which  can  be  used  to 
assign  Site  J7  to  either  of  the  local  Pueblo  phases.  in  other 
words,  the  archeological  variability  contained  at  Site  3  7  is  not 
adequately  accounted  for  by  the  existing  c  ul  t  ur  a  1- t  em  por  al 
framework  in  the  Jornada  area.  The  implications  of  this 
observation  are  explored  further  in  Chapter  i  3. 


Ln plications  of  the  Chronology 

The  results  of  chronological  analyses  undertaken  at  Keystone 
3b  ana  _>/  have  important  implication  for  at  least  tour  major 
issues.  The  issues  are  L)  the  apparent  generality  of  old  wood 
problems,  2)  the  greater  reliability  of  ob  si  dian  dating  in  so  me 
situations  and  the  resultant  dates  for  the  Keystone  sites,  3)  the 
implication  of  the  late  dates  for  Site  37  in  relation  to  problems 
with  the  local  phase  sequence,  and  4)  thelikelyeffectsof  old 
wood  problems  on  cultural  temporal  systeraatics  in  general. 

Schiffer  presents  the  case  for  the  old  woed  problem  on  the 
basis  of  r  ad  ioc  ar  b  on  d  a  te  s  from  the  Hohokam  area.  However,  he 
also  suggests  that  the  problem  may  be  expected  wherever  long- 
lived,  decay  resistant  species  were  important  prehistoric  sources 
of  firewood.  The  results  of  this  study  support  his  contention  and 
we  can  expect  to  find  evidence  for  old  wood  dates  throughout  the 
Chihuahuan  Desert  region.  In  short,  I  agree  with  Schitfer's 
observation  that  the  old  wood  problem  is  probably  much  more 
widespread  than  would  be  indicated  by  the  little  research 
undertaken  in  the  arid  Southwest. 

Given  the  evidence  for  old  wood  dates  at  Keystone  Sites  30 
and  37,  it  can  be  argued  tbit,  at  least  in  this  case,  the  obsidian 
hydration  dates  are  more  reliable  than  radiocarbon.  It  is 
concluded  L  lia  t  most  of  the  C14  dates  do  not  reflect  the  age  of 
cultural  behaviors  at  the  sites.  Neither  site  appears  to  be 
contemporaneous  with  the  major  occupations  of  the  other  Keystone 
Dam  sites.  The  most  likoLy  period  of  occupation  are  7W  LX  300  -90(1 


for  Site  36  and  A.  D.  11UU-140U  for  Sice  3/.  The  Keystone  resulCs 
furcher  suggesc  that  in  cercain  sicuaCions  (  i.e.,  where  old  wood 
daces  can  be  expected,),  obsidian  dacing  will,  concinue  Co  be  Che 
mosc  reliable  chronorae  eric  technique  providing  some  basic 
assumptions  regarding  obsidian  procurement  and  deposition  are 
accepted.  Among  them  would  be  factors  such  as  equal  availability 
ot  obsidian  to  groups  from  ail  prehistoric  periods,  evidence  for 
the  contemporaneity  of  obsidian  artifacts  and  other 
characteristics  of  interest.  The  interesting  results  provided  by 
obsidian  hydration  analysis  at  Keystone  36  and  37  should  indicate 
the  importance  of  continuing  research  on  an  application  of  the 
tec  hni que . 

At  t  he  1  oc  al  1  ev  el  ,  per  ha  ps  the  most  sig  nif  i  c  an  t  r  esul  t  o  f 
the  chronometric  analysis  is  the  late  date  indicated  for  the 
occupation  ot  Site  3  7.  The  date  is  problematical  because  the  site 
cannot  be  adequately  placed  within  the  traditional  phase  framework 
used  in  the  Jornada  area.  The  range  of  dates,  from  A.  D.  liUU- 
14UU,  tails  directly  in  the  Pueblo  period,  and,  in  terms  of 
traditional  system  a  tic  s ,  the  site  should  ideally  be  assignable  to 
either  the  Dona  Ana  or  El  Paso  phase.  Yet  there  are  no  material 
characteristics  of  the  site  which  can  be  used  to  relate  it  to 
either  phase. 

Pueblo  architecture  is  lacking  ot  course,  but  even  the  two 
r  ec  on  tl  y  de  sc  r  ibed  examples  of  El  Paso  phase  pithousesdo  not 
resemble  tne  structures  at  Site  33.  There  are  almost  no  ceramics 
at  the  site  and  rone  of  the  sherds  recovered  can  be  assigned  to  a 
Pueblo  period  assemblage.  The  relative  lack  of  ceramics  is 
significant  s  inc  e  m  an  y  v  er  y  small  sites  in  the  El  Paso  area  do 
contain  painted  ceramics  attributable  to  the  El  Paso  phase  (e^., 
Carmichael  1  y83a).  Fur  therm  ore,  the  lackof  ceramics  cannot  be 
b  l  am  ed  on  site  function  since  sherds  have  been  recovered  from 
other  analogous  sites  in  the  region  (Whalen  l  y/ 8;  O'Laughiin  1  y/  9; 
Hard  1  y 61).  Finally,even  the  projectile  pointsdiffer  in  style 
from  the  small  triangular  arrow  points  generally  thought  to 
characterize  local  Pueblo  assemblages. 

All  of  the  characteristics  of  Site  37  most  closely  resemble 
those  ot  other  sites  which  have  been  assigned  to  the  late  Archaic 
or  early  Formative  periods.  The  ada  p  ta  t  ion  s  ra  od  el  ed  for  those 
periods  are  high  mobility,  generalized  hun  ti  ng- ga  t  he  r  mg 
strategies.  We  are  thus  faced  with  the  very  real  possibility  t  ha  t 
such  strategies  persisted  into  later  times  when  they  were 
operating  during  the  same  general  period  as  Pueblo-based 
st  r  a  teg  ie  s . 


The  evidence  for  late  foraging  sites  at  Keystone  Dam  also  has 
broader  theoretical  significance.  Sc  hitter  (iy84:41)  makes  the 
general  argument  that  archeological  chronologies  based  on  wood 
charcoal  will  tend  to  yield  dates  which  are  too  early,  especially 
to  r  t  lie  early  Foimative.  Si  te  3  7  seems  to  be  a  1  oc  at  ex  am  pi  e  o  t 
this  general  problem.  In  the  absence  of  the  obsidian  results,  the 
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site  would  have  been  assigned  a  much  earlier  date.  At  the 
regional  level.,  this  process  may  bo  at  Least  partly  responsible 
tor  tlk-  progressively  earlier  date  attriDuted  to  trie  beginning  oi 
the  eariv  Formative.  The  original  Me  s  ilia  phase  1  A.  D.  9U0-110U) 
lias  been  repeatedly  lengthened  to  account  tor  new  eariy 
radiocarbon  dates  associated  with  FI  Paso  Brown  ceramics  (see 
Whalen  iyt>U  tor  a  detailed  discussion  of  t  tie  ceramic  chronology). 
The  po  s  s  ib  i  1  i  t  y  th.it  some  of  t  he  e  ar  1  ie  s  t  "cer  aiaic-assoc  iated" 
dates  may  reflect  oid  wood  is  a  vital  concern  for  luture  researcn. 

Even  more  disturbing  is  the  possibility  that  the  old  wood 
problem  has  contributed  to  the  archeological  invisibilicy  ol  late 
forager  sites.  1c  is  well  known  that  the  Jornada  area  was 
occupied  by  a  variety  of  hun  ter-gather  er  groups  at  the  time  of 
ethnographic  contact.  It  is  also  well  known  that  these  groups 
remain  largely  undocumented  arc  heo  L  og  ic  aL  1  y.  The  problem  is 
endemic  to  the  analysis  of  short-term  sites  produced  by  mobile 
strategies,  whether  historic  or  prehistoric.  A  generalized 
foraging  strategy  can  be  expected  to  produce  ephemeral  Lithic  and 
ceramic  scatcers.  Most  of  these  are  never  assigned  a  pna  se 
affiliation.  Many  others  are  probably  assigned  to  the  late 
Archaic  or  eariy  Formative  on  formal  grounds.  It  is  interesting 
to  note  that  using  the  induced  hydration  dating  method,  Batcho 
( 1  ytJA  b)  has  recently  identified  a  large  campsite  as  dating  firmly 
to  the  mid-lbth  century  A.  D.  Prior  to  the  use  of  ehronometric 
dating,  the  artifact  assemblage  from  the  site  "clearly”  identitied 
an  "Archaic"  occupation. 

Sites  Like  Keystone  J  7  tic  comfortably  wi  thin  archeoi  pgist  s' 
traditional  conceptualization  of  the  Late  Arc  ha  i  cj  e  ariy  Formative. 
They  would  prooabiy  be  assigned  to  that  period  even  without  the 
Denefit  of  radiocarbon  dates  (e.g.,  U  'La  ug  hi  in  1  9BU ;  RFP).  Ye  t 
fne  obsidian  hydration  dates  indicate  a  much  iater  placement.  In 
the  absence  of  the  obsidian  results,  the  radiocarbon  dates  would 
have  aL  Lowed,  and  in  tact  required,  us  to  assign  most  oi  the 
occupation  to  the  pre-Pueblo  time  range;  precisely  the  placement 
which  would  be  most  acceptable  to  the  traditional  sequence.  In 
other  words,  radiocarbon  chronologies  of  such  sites  have  probably 
not  received  enough  scrutiny  because  theyconrorm  Lo_a  priori 
conceptions  of  the  developmental  significance  of  ephemeral  sites. 
1  he  implication  is  that  by  not  addressing  the  potential  for  old 
wood  dates  we  could  be  consistently  mi  siden  tit  ying  late  toragirg 
sues,  almost  by  definition.  It  is  our  contention  that  a 
concerted  ettort  to  identify  late  ephemeral  sites  will  be  fruitful 
and  tnat  the  use  o  1  obsidian  hydra  Lion  will  be  central  to  that 
e t  for  t  . 


CHAPTER  12 


POLLEN  AND  MACROFLORAL  ANALYSES 
By  Linda  J.  Scotc, 
PalynoLogicai  Analyses,  Lincoln,  NE 


Introduction 


Pollen  and  macrofloral  analyses  at  Keystone  Sites  Bb  and  il 
were  at  least  in  part  exploratory.  Previous  attempts  to  extract 
polien  from  prehistoric  sediments  in  this  area  have  largely  met 
wich  failure.  Therefore,  the  pollen  portion  of  this  study  was 
engaged  in  escabiishing  whether  or  not  sufficient  pollen  could  be 
extracted  from  the  samples  to  warrant  further  pollen  sampling  at 
similar  sites. 

Pollen  and  macrofloral  analyses  were  directed  primarily 
toward  the  recovery  of  subsistence  data.  Numerous  pollen  and 
macrofloral  control  samples  were  taken  from  the  present  ground 
surface  for  comparison  with  the  archaeological  data.  Features 
that  were  sampled  at  these  sites  include  large  fire-cracked  rock 
features  that  may  have  functioned  as  roasting  pits,  smaller 
domestic  hearths,  shailow  pits  containing  ashy  soil  but  few  rocks, 
and  the  fiii  of  four  shallow,  short-term  pit  structures. 

The  results  of  the  analyses  provide  some  tentative  evidence 
for  agave  processing  in  the  large  fire-cracked  rock  features  and 
for  the  processing  of  Cheno-ams  in  small  hearths.  Also,  the 
identifications  of  charcoal  and  charred  plant  remains  point  to  the 
use  of  upland  wood  resources  for  fuel.  The  remaining  botanical 
materiais  yielded  no  further  information  on  economic  activities  at 
the  site.  However,  the  successful  efrorts  to  extract  sufficient 
pollen  from  the  unconsolidated  sandy  soils  is  of  methodological 
in  ter  est  . 


Me  thods 

The  pollen  was  extracted  from  soil  samples  submitted  by  the 
Cultural  Resources  Management  Division  of  New  Mexico  State 
University.  A  chemical  extraction  technique  based  on  heavy  liquid 
separation  is  the  standard  preparation  technique  used  in  this 
laboratory  for  the  removal  of  the  pollen  from  the  large  volume  of 
sand,  silt,  and  clay  with  which  they  are  mixed.  This  particular 
process  was  developed  tor  extraction  of  pollen  from  soils  where 
preservation  has  been  less  than  ideal  and  polien  density  is  low. 

A  sampLe  size  of  lUU  grams  was  used,  as  a  low  pollen  density 
was  expected.  Hydrochloric  acid  U OX)  was  used  to  remove  calcium 


carbonates  present  in  the  soil,  alter  which  the  samples  were 
screened  through  150  micron  mesh.  Zinc  bromide  (density  2.0)  was 
used  for  the  flotation  process.  All  samples  received  a  short  (10 
minute)  treatment  in  hot  hydrofluoric  acid  to  remove  any  remaining 
inorganic  particles.  The  samples  were  then  acecolated  for  three 
minutes  to  remove  any  extraneous  organic  matter. 

A  light  microscope  was  used  to  count  the  pollen  to  a  total  of 
100-200  grains  at  a  magnification  of  430x  by  Linda  J.  Scott. 
Pollen  preservation  in  these  samples  varied  from  good  to  poor. 
Comparative  reference  material  was  used  to  identify  the  pollen  to 
the  family,  genus,  and  species  level,  where  possible.  The 
identification  of  selected  microscopic  fibers  contained  within  the 
pollen  samples  was  also  attempted  using  cross-polar  microscopy. 
Specific  evidence  for  the  presence  of  Agave  was  sought.  Fibrous 
remains  of  the  agave  plant  were  used  as  reference  material  to 
observe  the  morphology  of  the  fibers,  as  well  as  the  color 
ref rac tions . 


The  macrofloral  samples  were  floated  at  the  Cultural 
Resources  Management  Division  at  New  Mexico  State  University.  The 
light  fraction  was  examined  tor  seeds  and  other  botanical  remains 
that  may  have  been  present  as  a  result  of  the  use  of  the  features. 
The  samples  were  sorted  and  the  seeds  identified  using  a 
stereoscope  by  Margaret  Van  Ness,  macrofloral  consultant  to  this 
iaborato  ry . 


Resul  ts 

The  extraction  of  pollen  from  the  sediments  at  Keystone  Sites 
3b  and  37  using  a  technique  based  on  heavy  liquid  separation  was 
successful.  A  total  of  22  pollen  samples  were  submitted  for 
analysis,  id  (82%)  of  which  contained  sufficient  pollen  for 
analysis.  The  failure  of  digestive  techniques  to  extract  pollen 
from  similar  sediments  has  been  noted  by  Horowitz  et  al.  (1981). 
The  major  problem  encountered  during  the  extraction  of  pollen  from 
the  sediments  from  these  two  sites  was  the  elimination  of 
extraneous  organic  matter  from  the  samples.  It  was  this  unwanted 
organic  debris  that  hampered  the  concentration  of  pollen  in  the 
samples,  rather  than  an  actual  insufficient  quantity  of  pollen  in 
the  soil.  Degradation  of  the  pollen  made  identification  difficult 
in  some  samples,  and  as  Bryant  and  Holloway  (  1983)  discuss, 
degradation  of  pollen  cannot  be  assumed  to  be  consistent  with 
respect  to  ail  types.  Rapid  degradation  of  selected  pollen  types 
results  in  an  incomplete  pollen  record  for  the  interpretation  of 
the  paleoenv  ironment.  Interpretation  of  the  pal  eoenv  ironm  en  t  was 
not,  however,  the  object  of  this  study.  Negative  evidence  or  the 
absence  of  a  pollen  type  has  not  been  used  in  this  study  to 
reconstruct  past  environmental  conditions.  The  presence  of 
charcoal  within  archeological  hearth  samples  has  also  been  cited 
by  Bryant  and  Holloway  (1983)  as  a  problem  in  the  concentration  of 
pollen.  It  did  not,  however,  constitute  a  problem  in  the 
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concentration  of  a  sufficient  quantity  of  pollen  for  analysis  in 
samples  taken  from  hearth  areas  at  these  sites.  In  fact,  the 
question  of  sampling  hearths  should  be  dealt  with  on  the  basis  of 
evidence  for  intensity  of  the  fire  rather  than  the  supposition 
tna  t  the  presence  of  charcoal  impedes  the  concentration  of  pollen 
to  levels  sufficient  to  facilitate  counting.  Laboratory 
processing  techniques,  including  swirling  and  the  use  of  a  heated 
bX  potassium  hydroxide  solution,  frequently  make  possible  the 


concentration  of  adequate  quantities  of  pollen  for  analysis  from 
hearths  and  roasting  pits. 


Keystone  Site  36 

The  vegetation  in  the  vicinity  of  site  KS-3b  is  dominated  by 
Prosopsis  (mesquite),  Larrea  (creosote),  and  Yucca,  although  some 
grasse  s  (GraminaeJ  ,  Por  tulaca  (  pur  si  an  e)  ,  Opuntia  (prickly  pear 
cactus),  Mammalaria  (fish-hook  barrel  cactus),  and  Javelina  bush 
(a  Soianaceae)  are  also  noted.  The  nearest  occurrence  of  Agave  is 
approximately  300  m  to  the  east  of  the  site  on  gravelly  ridges  of 
tne  Tortugas  surface.  The  pollen  record  at  this  site  represents 
primarily  the  accumulation  of  background  pollen.  The  arboreal 
pollen  frequencies  are  low  but  include  a  mixture  of  pollen  from 
the  mountains  to  the  east  of  the  site,  which  contain  scrub  juniper 
and  scrub  oak,  and  the  riparian  communities  along  the  Rio  Grande. 
The  primary  contributors  to  the  pollen  record,  both  past  and 
present,  are  the  Cheno-ams. 

The  large  quantities  of  Larrea  (creosote)  and  Prosopsis 
(mesquite)  pollen  observed  in  the  two  samples  from  the  present 
ground  surface  at  this  site  are  not  observed  in  tne  subsurface 
archeological  samples  (Figure  67,  Table  46).  Neither  creosote  nor 
mesquite  contribute  extensively  to  background  pollen  rain. 
Instead,  their  presence  in  relatively  large  quantities  is 
indicative  of  their  presence  directly  at  the  locus  being  sampled. 
Low  concentrations  of  creosote  and  mesquite  pollen  in  the 
subsurface  samples  may  indicate  lower  densities  of  those  species 
prior  to  the  last  few  centuries  (York  and  Dick-Peddie  1969; 
Horowitz  et  ai.  19dl).  It  is  also  possible  that  these  shrubs  may 
have  been  locally  cleared  by  the  prehistoric  occupants  of  the 
si  tes. 

The  very  large  quantities  of  Cheno-am  pollen  noted  in  the 
archeological  feature  samples  are  concentrated  in  samples  from 
Itearths  and  the  small  pit  (f/967).  The  roasting  pit  and  one  hearth 
sample  exhibit  smaller  Cheno-am  frequencies.  This  correlation  of 
higher  Cheno-am  frequencies  with  hearths  may  represent  the 
utilization  of  this  natural  resource  by  the  occupants  of  the  site. 
Cheno-ams  are  a  resource  noted  to  have  been  widely  exploited  by 
Indians  of  the  American  Southwest.  The  greens  may  be  gathered  and 
c  ooked  ,  or  the  seed  s  c  ol  1  ec  ted  and  g  ro  und  in  to  a  m  eai  to  be  used 
alone  or  mixed  with  other  meal,  such  as  cornraeal  (Robbins  et  al. 
1916;  Stevenson  1913;  Whiting  1939). 
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Table  46.  Provenience  of  Pollen  Samples  From  KS-3& 


Sample 

No. 

Level 

Feature 

No.  Provenience 

Pollen 

Counted 

KS-36 

5o6 

0 

10 

Surface  control 

100 

625 

1 

10 

Around  roasting  feature 

200 

9t>7 

3 

14 

Small  pit 

100 

1368 

0 

18 

Surface  control 

200 

1374 

13 

Area  around  hearth 

100 

1382 

4 

13 

Area  around  hearth 

100 

1403 

2 

15 

Area  of  small  hearth 

100 

1439 

4 

18 

Area  of  small  hearth 

100 

KS-37 

1222 

1 

20 

Surface  control 

200 

1271 

3 

Around  roasting  feature 

100 

1509 

3 

20 

Area  around  small  hearth 

Insuff . 

1834 

0 

22 

Surface  control 

Insuf f . 

1836 

4 

22 

Area  around  small  hearth 

100 

3277 

29 

Pit  structure  fill 

100 

3333 

34 

Area  around  roasting  pit 

100 

3350 

0 

34 

Surface  control 

Insuff. 

3362 

0 

29 

Surface  control 

100 

3504 

53 

Small  narrow  pit  structure 

fill 

200 

351 1 

46 

Pit  associated  with  hearth 

100 

3523 

43 

Small  narrow  pit  structure 

fill 

Insuff. 

3627 

55 

Pit  structure  fill 

100 

3780 

35 

Pit  structure  fill 

100 

P  rosopsis  pollen  is  noted  only  in  the  roasting  pit  sample, 
indicating  the  possibility  chat  mesquite  was  used  as  a  fuel  in 
this  feature.  Mesquice  beans  were  widely  used  for  food  by  Native 
Americans  in  the  Southwest  (Bell  and  Castetter  1917;  Bye  1  972; 
Felger  19/7).  If  these  beans  were  being  exploited  as  a  food  at 
Site  16,  they  would  have  had  to  have  been  roasted  in  their  pods  to 
introduce  pollen  into  the  roasting  pit.  Distilled  water  washes  of 
various  native  foods  indicates  that  legume  pollen  is  transmitted 
only  when  the  pod  is  present  and  not  when  shelled  beans  are  used 
IGish  and  Scott  1981). 


Keystone  Site  17 

The  vegetation  at  KS-17  is  also  dominated  by  Prosopsis 
(mesquite),  L  a  r  r  e  a  (creosote),  and  Yucca  (yucca).  Other 
vegetation  noted  in  the  vicinity  of  this  site  includes  some 
gras se  s  (Gr  am  inae)  ,  P  or  tulaca  ( pur  si  an e)  ,  Opuntia  (  pr  ic  kl  y  pe ar 
cactus),  Mammalaria  (fish-hook  barrel  cactus),  and  Javelina  bush 
(a  Soiaiaceae).  Composites  are  noted  to  be  abundant  in  the  nearby 
arroyos.  The  pollen  record  at  this  site  is  defined  by  two  samples 
from  the  present  ground  surface,  which  contain  vastly  differing 
quantities  of  High-spine  Corapositae  pollen.  The  arboreal  pollen 
reflects  both  the  mountains  to  the  east  of  the  site  and  the 
riparian  communities  of  the  Rio  Grande.  Smaller  quantities  of 
mesquite  and  creosote  pollen  are  noted  in  samples  from  the  present 
ground  surface  at  this  site  than  at  Site  16. 

The  archeological  pollen  record  at  this  site  is  dominated  by 
High-spine  Compositae  and  Cheno-am  pollen.  The  highest  frequency 
of  Cheno-am  pollen  observed  at  this  site  was  noted  in  association 
with  a  hearth  (J/1511),  indicating  the  possibility  that  this 
resource  may  have  been  exploited.  Typha  pollen  was  noted  both  in 
a  present  ground  surface  and  a  roasting  pit  sample,  indicating 
that  the  presence  of  cattail  pollen  in  this  feature  may  represent 
wind  transport  of  the  pollen  from  the  nearby  riparian  communities. 
No  other  pollen  types  suggestive  of  economic  activity  were  noted 
in  the  pollen  record  from  these  features. 

Four  pollen  samples  from  shallow  pit  structures  that  may 
represent  wickiups  or  sleeping  features  contain  almost  identical 
poLLen  records  to  one  another.  No  pollen  within  these  structures 
is  indicative  of  economic  activity. 

The  identification  of  plant  fibers  using  cross-polar 
microscopy  is  still  being  pursued.  No  pollen  or  macrofloral 
evidence  of  Agave  was  noted  in  samples  from  these  two  sites. 
Agave  has  been  an  important  resource  in  the  past,  as  is  evidenced 
by  the  references  to  its  utilization.  Whiting  U9j9)  notes  that 
agave  buds  and  leaves  were  baked  in  large  earth  ovens.  Cushing 
(192U1  also  observed  the  baking  of  agave  "hearts"  or  the  tender 
base  of  the  leaves  in  large  roasting  pits.  The  identification  of 
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fibers  comparable  to  tbe  reference  specimens  of  agave  have  been 
made  for  Feature  10  (.sample  b25)  at  Keystone  Site  jo.  The 
presence  of  these  minute  fibers  in  the  sap  '1  e  taken  from  the 
supposed  roasting  feature  s  ugge  scs  that  aga.  o  nay,  indeed  ,  have 
been  processed  at  Site  3t>.  Identification  of  fibers  observed  in 
otner  samples  at  boch  sites  has  not  yet  yielded  other  directly 
c  om  pa  r  ab  1  e  material. 

AnaLysis  of  the  macrofloral  remains  from  both  sites  was  very 
disappointing.  Virtually  no  charred  remains  and  no  charred  seeds 
we  r  e  no  ted  from  t  he  se  samples  (Tables  4/  ana  4B).  Mi nn i s  1 1 98 1  ) 
notes  that  a  variety  of  factors  may  result  in  the  presence  of 
seeds  that  have  no  relationship  to  economic  activity  at 
archeological  sites.  Therefore,  in  the  absence  of  mitigating 
circumstances,  uncharred  seeds  are  considered  to  represent 
potential  contaminants  within  the  site,  and  only  charred  seeds  are 
interpreted  as  indicative  of  economic  activity.  ITie  only  charred 
material  no  ted  at  these  sites  was  a  singlecharredjuniper  twig 
fragment  in  sample  32  21,  Feature  23,  a  roasting  feature  at  Site 
3  7.  Uncharred  juniper  twig  fragments  were  also  identified  in 
Feature  9  at  Site  3b  and  Features  3,  8,  14,  21  and  28  at  Site  3  7. 
The  presence  of  a  charred  J uniperus  twig  fragment  is  important  in 
tnat  it  establishes  the  utilization  of  a  resource  (juniper)  tlia  t 
must  be  gathered  some  distance  from  the  site.  The  present 
distribution  of  juniper  is  in  the  mountains  to  the  east  of  the 
site.  The  pollen  record  from  both  sites  indicate  that  the  past 
distribution  of  juniper  must  have  been  very  similar  to  that  of 
today . 

Analysis  of  charcoal  from  several  roasting  pits  and  hearths 
(Features  7  and  10  at  Site  36  and  Features  14,  22,  2  5,  and  34  at 
Site  3  7)  at  these  sites  was  only  marginally  productive.  Generally 
speaking,  two  types  of  small  charcoal  fragments  were  observed  in 
the  six  charcoal  samples  submitted.  A  ring  porous  wood  type, 
probably  representing  mesquite  was  noted  throughout  the  samples, 

•  is  well  as  charcoal  from  an  unidentified  d  ic  o  t  yl  ed  eno  us  shrub. 
The  pieces  of  charcoal  were  too  small  in  most  of  the  samples  to 
aLlow  positive  identifications  the  wood.  Sample  1/87,  repre¬ 
senting  Feature  34,  a  roasting  pit  at  Site  37,  contained  charcoal 
fragments  large  enough  to  identify  positively  as  mesquite 
(P  rosopsis).  None  of  the  charcoal  present  in  these  samples  was 
identified  as  representing  juniper. 

Summary  and  Conclusions 

Pollen  and  macroflorai  analyses  at  Keystone  Sites  3b  and  3/ 
were  aimed  at  assessing  the  utility  of  pollen  s  ud  ie  s  at  these 
types  of  sites,  and  identifying  the  vegetable  portion  ot  the 
subsistence  base.  Extraction  of  pollen  from  samples  taken  from 
both  sites  was  successful,  yielding  sufficient  pollen  for  analysis 
from  a  total  of  824  of  the  samples.  The  problem  in  attaining  a 
sufficient  concentration  ot  pollen  tor  analysis  iny  in  ridding  the 


Table  47.  Pollen  Types  Observed  at  KS-36  and  KS-37 


Scientific  Name 


ARBOREAL  POLLEN: 


Carya 
Jun iperus 
Firms 
Quercus 
Salix 


Tamarix 

Ulmus 


Common  Name 


Walnut 

Juniper 

Pine 

Oak 

Willow 

Tamarisk 

Elm 


NONAHBOhEAL  POLLEN: 

Boerhaavia 
Cheno-ams 
Sarcobatus 
Compositae 
Artemisia 
Low-spine 
Hign-?pme 
Cactaceae 
Ephedra 
Eriogonnro 
Euphorbia 
Graminae 
Lar rea 

.Leguminosae 
Li  1 izceae 
Onagraceae 
Phlox 
Polygonum 
Prosopsis 
Phamnaceae 
Rosaceae 
Sphaeralcea 
Typha  angustifolia 
Umbe i li ferae 
Yucca 


Spider ling 

Includes  amaranth  and  pigweed  family 

Greasewood 

Sunflower  family 

Sagebrush 

Includes  ragweed,  cocklebur,  etc. 

Includes  sunflower,  rabbitbrush,  etc. 

Cactus  family 

Mormon  tea 

Buckwheat 

Spurge 

Grass  family 
Creosote 
Pea  family 
Lily  family 
Primrose  family 
Phlox 
Knotweed 
Mesquite 

Buck-thorn  family 
Rose  family 
Globe  mallow 
Catta i L 

Parsley  or  carrot  family 
Yucca 


Provenience  and  Contents  of  Macrofioral  Samples 
from  KS-36 


Feature 

Level  No.  Provenience 


Contents 


a  b 


a  7 


Surface  control 


Roasting  fea.  contents 


Roasting  fea.  contents 
2nd  area 


Surface  control 


Roasting  fea.  contents 
Roasting  fea.  contents 
Small  ash-filled 
basin  contents 
Surface  control 


Roasting  pit  contents 


Roasting  fea.  contents 
Roasting  fea.  contents 
Surface  control 


Base  of  hearth 
Small  pit  contents 
Small  pit  contents 
Small  hearth  contents 

Small  hearth  contents 

Small  hearth  contents 
Small  hearth  contents 


Larrea  ( 5 ) 

Poaceae  (3) 

Yucca  ( 1/  1 ) 
Charcoal =trace 
Larrea  (2 ) 

Poaceae  (1) 
Charcoal=trace 
Echinocactus  ( 1 ) 
Larrea  (2 ) 

Poaceae  (2) 

Unknown  frag.  ( 1 ) 
Charcoal-trace 
Larrea  (20 ) 

Poacea e  (10) 

Yucca  ( 1 ) 

Charcoal =none 
Charcoal=light 
Charcoal=l ight 
Juniperus  twigs  (2) 
Cnarcoal=light 
larrea  (3) 

Poaceae  ( 1 ) 
Charcoal=light 
polygonum  ( 1 ) 

Yucca  ( 1 ) 
Charcoal=light 
Charcoal=light 
Charcoal =1 ight 
Larrea  (47+) 
Leguminosae 
cf.  Prosopsis  (5) 
Poaceae  (11) 
Polygonum  ( 1 ) 

Yucca  (3/3) 

Charcoal =1 ight 
Charcoal -trace 
Charcoal -1 ight 
Charcoal -1 ight 
Polygonum  ( 1 ) 
Charcoal = trace 
Portuiaca  ( 1 ) 
Cnarcoal=l ight 
Charcoal = light 
Charcoal = trace 


Table  49-  Provenience  and  Contents  of  Macrofloral  Samples 
from  KS-37 


Sample  Feature 

No.  Level  No.  Provenience 


Contents 


948 

2 

1 

Roasting  fea.  contents 

Helianthus  (1) 
Poaceae  (1) 
Solanaceae  (1) 
Charcoal =trace 

3279 

0 

2 

Surface  control 

Helianthus  ( 1/ 1 ) 
Larrea  ( 1 ) 
Polygonum  (1) 
Solanaceae  (1) 

3305 

3 

2 

Roasting  fea.  contents 

Charcoal =trace 

3321 

3 

2 

Roasting  fea.  contents 

Charcoal =tr  ace 

1306 

3 

3 

Roasting  fea.  contents 

Juniperus  twigs 
Oxalis  (21) 

Poaceae  (5) 
Portulaca  ( 1 ) 
Charcoal=light 

828 

1 

6 

Possible  control 

Larrea  (2) 
Mentzelia  (20) 
Opuntia  (1) 

Poaceae  (17/12) 
Polygonum  (3) 

Yucca  (2) 

Charcoal =trace 

849 

2 

6 

Roasting  fea.  contents 

Charcoal  flight 

3262 

4 

22 

Small  hearth  contents 

Charcoal =heavy / 
abundant 

3307 

3 

8 

Poss.  control  for  F.  22 

Juniperus  twig  ( 1  ) 
Pocaeae  (2) 

Yucca  (/I) 

Charcoal =1 ight 

887 

2 

12 

Small  fcr  fea.  contents 

Echinocactus  (1) 
Polygonum  (1) 
cf .  Physalis  ( 1 ) 
Charcoal =tr ace 

3368 

1 

13 

Ash  stain 

Charcoal =1 ight 

124  1 

1 

14 

Surface  control 

Helianthus  ( 1 ) 
Larrea  (2) 

P  >  1  ie  (10) 

Yucca  (1/3) 
Charcoal =1  igut 

1282 

1 

14 

Hearth  fill 

He  1 1 anthus  ( 2/ 1  ) 
Jun i y.erua  twigs 
Larre a  (3) 

Peace  ic  (.  1  j  ) 

Chare*  i.t  1  =1  ight 

1588 

3 

21 

Small  hearth  contents 

Juniperus  twig 

Table  49.  Continued 


Sample  Feature 

No.  Level  No.  Provenience 


Contents 


Roasting  fea.  contents 


3327 

3 

23 

Roasting  fea.  contents 

322b 

0 

25 

Small  hearth  contents 

3216 

1 

25 

Small  hearth  contents 

3^90 

prof ile 

28 

Hearth  fill 

Poaceae  ( 1 ) 

Polygonum  ( 1 ) 

Charcoal =1 ight 
Juniperus  twigs  ( 1  * / 1  ) 
Oxalis  ( 1 ) 

Poaceae  (1) 

Charcoal =light 
Charcoal=light 
Cassia  ( 1 ) 

Charcoal =med iura 
Cassia  ( 1 ) 

Oxalis  ( 1 ) 

Charcoal =med iura 
Juniperus  twig  ( 1 ) 
Oxalis  ( 1 ) 

Solanaceae  (/I) 
Charcoal =1 ight 


3299 

29 

Pit  structure  fill 

Charcoal=light 

3332 

2-4 

34 

Roasting  pit  contents 

Charcoal =heavy/ 
abundant 

3361 

34 

Roasting  pit  contents 

Charcoal =abundant 

3497 

profile 

40 

Pit  structure  fill 

Compositae  (2) 
Charcoal =1 ignt 

3513 

profile 

47 

Hearth  fill 

Charcoal =1 ight 

3525 

profile 

54 

Pit  structure  fill 

Charcoal =1 ight 

3537 

profile 

60 

Hearth  fill 

Charcoal  flight 

Legend : 


Charcoal  designations: 
trace  =  less  than  1  % 
light  =  1-10% 
medium  =  10-50% 
heavy  =  50-90% 
abundant  =  greater  than  90% 

*  indicates  charred  remains 

/  followed  by  a  number  indicates  seed  is  a  fragment 


CM: 


I 


I!# 

tw 


& 

& 


m 

s 

BS 


(ft: 


m 


i 


sarapt.es  o  t  extraneous  organic  matter  rattier  man  a:i  actual 
insufficient  quantity  of  poLlen. 


The  pollen  record  at  both  sites  yielded  extremely  limited 
evidence  of  the  exploitation  of  plants.  Site  16,  which  appears  to 
tiave  been  one  or  more  task  group  camps,  contains  pollen  evidence 
of  the  possible  exploitation  of  Cheno-ams.  The  concentration  ot 
Cheno-am  pollen  in  samples  taken  near  hearths  is  suggestive  of  t  tie 
processing  ot  Cheno-ams  at  the  site.  A  larger  group  of  samples 
representing  other  features  at  this  site  would  be  necessary  to 
test  this  supposition,  as  only  a  single  non  hearth  sample  (a 
roasting  pit;  was  analyzed.  Limited  exploitation  of  Cheno-ams  is 
suggested  at  Site  J7,  as  an  increased  Cheno-ara  frequency  is  noted 
only  in  one  hearth  sample.  The  use  of  mesquite  as  t  ue  i  is  indi¬ 
cated  at  both  sites  by  the  small  quantity  of  P  rosopsis  pollen  in  a 
roasctng  pit  at  Site  Jb  (//625)  aid  the  identification  ol  mesquite 
charcoal  in  Feature  J4  at  Site  J7,  also  a  roasting  pit.  The 
remainder  ot  the  pollen  at  both  sites  appears  to  be  indicative  of 
the  accumulation  of  background  pollen  and  cannot  be  interpreted 
relative  to  economic  activities  at  these  sites. 

A  small  quantity  of  microscopic  iibers  in  the  polLen  samples 
are  prtsvntly  being  analyzed.  Fibers  most  comparable  to  Agave 
fibers  in  sample  62  5  suggest  that  agave  may  have  been  roasted  in 
Feature  1U  at  Site  jb. 

Tne  macrofloral  record  from  both  sites  was  particularly 
unproductive  since  no  charred  seeds  were  recovered.  The  only 
charred  remains  observed  in  the  flotation  samples  was  a  single 
J  uniperus  twig  fragment.  The  presence  of  a  charred  juniper  twig 
suggests  that  juniper  may  have  been  collected  from  the  mountains 
to  the  east  of  the  site  for  use  either  as  an  additional  fuel 
source  or  perhaps  tor  ex  pi  oi  ta  tio  n  o  f  the  berries.  Analysis  ot 
charcoal  from  six  features  identified  mesquite  (Prosopsisl  as  a 
fuei  source  used  regularly  at  these  sites.  In  addition,  an 
unidentified  d  icotyl  edenous  shrub  was  also  used  as  a  fuel. 
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CHAPTER  13 


DISCUSSION  AND  INTER PRETAX  IONS 


Ln  ttiis  chapter  the  results  ot  the  foregoing  analyses  are 
synthesized  in  an  attempt  to  provide  interpretations  oi  the 
pretiistonc  occupations  at  Keystone  Sites  3b  and  3  /.  The  nature 
ot  their  respective  systemic  contexts  is  also  examined  as  a  way  of 
explaining  the  observed  differences  in  material  contents  between 
the  sites.  Simple  models  are  presented  for  settlement  patterns 
and  mobility  strategies  which  could  account  tor  the  differences. 
It  is  suggested  that,  although  similar  in  function,  Sites  3b  and 
3/  were  produced  in  the  context  of  different  mobility  strategies, 
with  the  former  represent! ng  a  logistic  task,  group  camp  and  tne 
latter  a  short-term  residential  base  camp. 

When  combined  with  the  results  ot  the  chronological 
analysis,  these  interpretations  hold  signiticant  implications 
regarding  traditional  conceptualizations  of  the  local  archeolog¬ 
ical  sequence.  The  implications  are  presented  in  terms  of  tne 
problems  associated  with  the  use  of  a  normative  phase  sequence. 
The  three  main  topics  to  be  considered  below  are  site  context 
settlement  pattern  models  and  cultural  systematics. 


Site  Context 


tor  tne  purposes  of  this  discussion,  site  context  is  taken 
to  be  its  role  within  an  overall  adaptive  strategy  (see  Binford 
I'iol)  as  discinct  from  its  function  (e.g.,  agave  roasting  camp, 
iithic  quarry,  etc.;.  As  discussed  in  Chapter  3,  individual 
components  ot  an  adaptive  strategy  can  ideally  be  expected  to 
exhibit  variability  in  their  artifact  inventories  and  locations 
which  reflect  their  resource  procurement  function.  In  addition, 
variability  in  artifact  and  feature  contents  among  sites  can  also 
be  expected  to  reflect  their  systemic  context,  or  role  relative  to 


other  components  in  the  same  adaptive  strategy.  Site  function  and 
site  context  are  not  viewed  as  identical  concepts. 


It  has  been  argued  above  tiuit  Sites  3b  and  37  boLh  represent 
similar  site  functions.  Large  fire-cracked  rock  features  arc- 
prominent  aspects  of  botli  sites,  and  various  lines  of  evidence 
suggest  t  ha  t  they  functioned  as  roasting  facilities  tor  t  lie 
processing  of  leaf  succulents.  The  features  resemble  ethnographic 
examples  ot  agave  ovens,  and  some  have  yielded  remains  ot  leaf 
succulents.  The  sites  containing  such  features  are  located 
generally  in  the  zones  which  produce  Leal  succulents,  and  intra¬ 
site  distributional  patterns  support  a  specialized,  perhaps 
communal,  use  of  the  features.  It  is  sate  to  conclude  th.it  it 
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lease  a  major  portion  ot  the  function  of  botn  sites  involved  the 
procurement  and  processing  of  plant  resources  such  as  agave. 
Nevertheless,  the  sites  differ  on  a  number  of  defa  ii  s  relating  to 
their  feature  inventories,  degree  of  iiurasite  distributional 
patterning  and  the  relative  trequency  oi  jrii  [  i,  t  types.  The 
differences  suggest  that,  in  spite  of  their  general,  similarity, 
Sites  ob  and  i  /  may  have  articulated  dirt. neatly  with  their 
respective  overall  adaptive  strategies. 


Sites  3  b  and  Si  are  also  generally  c  om  p  1  r  a  o  i  e  in  terms  of 
gross  site  typology.  Certainly  they  would  be  class),  tied  similarly 
in  the  context  ot  most  archeological  surveys;  both  were 
tentatively  reported  as  short-term  procurement  camps  td'Laughiin 
19dU:  24/-249).  During  previous  studies  in  the  nearby  TuLarosa 
Basin,  a  series  of  traits  were  identified  which  can  be  expected  to 
reflect  prehistoric  occupations  of  differing  duration  (.Carmichael 
ty83a,  iy»3b).  A  basic  distinction  can  be  drawn  between  long- terra 
habitation  sites  (i.e.,  viiLages,  long-term  base  camps,  etc.)  and 
various  types  of  shorter  duration  campsites.  it  was  suggested 
that  long-term  residences  should  be  characterized  by  some  or  all 
of  the  following;  formalized  trash  disposal  leading  to  the 
accumulation  of  a  midden,  greater  variety  and  quantity  ot 
ceramics,  greater  variety  of  artiract  types,  larger  dweLiiug  sizes 
and  greater  numbers  of  storage  features  (Carmichael  i  yti  1  , 
l  ytijb:  l  u  l -l  U2,  111).  It  was  also  predicted  l  ha  t  long-term 

residences  wi  1 L  generally  oe  winter  sites  located  m  the  proximity 
of  reliable  water  supplies  while  the  sites  dispersed  throughout 
the  desert  basins  will  Likely  represent  summer  occupations 
(  ib  id.;  1  52  —  1  bU;  Carmichael  iy83c). 

These  characteristics  serve  to  distinguish  long-term 
habitation  sites  from  shorter  terra,  limited  activity  sites. 
Again,  using  these  criteria.  Sites  3b  and  Si  both  could  be 
identitied  as  short-term  procurement  camps  within  t  tie  same 
adaptive  strategy.  As  such  they  can  be  seen  as  tile  result  or 
occupations  by  relatively  small  and  mobile  groups.  Nevertheless, 
the  persistent,  albeit  subtle,  differences  between  the  sites 
suggest  the  existence  of  corresponding  differences  in  t  he  ir 
deposition.  It  is  suggested  that  different  types  ot  mobility 
patterns  can  account  for  the  observed  differences  between  bites  36 
and  3  /. 


Bintord  (  1  ydU  )  identities  two  different  types  <>  t  movement 
expectable  in  the  context  of  h  un  t  e  r- g  a  t  h  e  r  e  r  a  d  p  t  <>  t  t  o  n  s  , 
residential  mobility  and  logistic  mobility.  Residential  mob  i  I  ity 
is  seen  as  characteristic  of  foraging  strategies  where  base  camps 
are  periodically  moved  to  facilitate  the  ex  pi  oi  La  t  i  on  oi  specific 
resources.  Logistic  mobility  is  the  type  of  movement  associated 
with  the  use  ot  snort-  term  procurement  camps  s  i  i i,.i  i ,  s:  b*  v  >nd  the 
toraging  radius  of  a  base  camp.  Even  it  two  sites  ai  e  located 
with  respect  to  tiie  same  set  ot  resources,  ui"v  m  i  g  In  still  be 
distinguishable  on  the  basis  of  the  type  ot  nohilitv  cittern 
x  e  1 1  ec  Led  in  their  remains.  As  noted  in  the  ci  i  ,  >n  m  Chapter 


d,  the  dif terences  are  expected  to  be  related  to  length  of 
occupation  and  the  degree  of  functional  and  spatial  redundancy 
among  multiple  occupations. 


Duration  of  occupation 

The  hypotneses  discussed  in  Chapter  d  have  been  tested  using 
data  on  artifact  assemblage  variability  and  intrasite 
distributional  patterns.  While  not  all  ot  the  hypotheses  are 
confirmed,  the  most  elementary  results,  relating  to  Hypotheses  2, 
6  and  7,  suggest  that  Sites  db  and  3/  do  represent  occupations  of 
differing  duration,  intensity  and  redundancy. 

One  of  the  main  differences  between  the  sices  is  the 
presence  of  house  structures  at  Site  d 7  but  not  at  d6.  If  the 
presence  ot  structures  were  accepted  as  evidence  for  greater  labor 
investment,  it  follows  that  they  will  more  likely  occur  in  the 
context  ot  a  longer  occupation.  As  noted  in  Chapter  8,  the  sice 
d/  structures  are  the  most  ephemeral  yet  identified  in  the  El  Paso 
area.  On  this  basis  it  can  be  suggested  that  the  relative  length 
of  the  occupation  at  Site  d7  is  probably  greater  than  at  Site  db 
but  less  than  most  (or  alii  of  the  other  structural  sites  listed 
in  Table  17.  The  corollary  expectation  that  the  variety  of 
features  will  vary  directly  with  the  length  of  occupation 
(.Hypothesis  b)  is  also  supported. 

Some  distinctions  were  also  noted  between  the  artifact 
assemblages  at  Sites  db  and  d7.  It  was  expected  that  the  relative 
homogeneity  ot  the  assemblages  would  vary  inversely  with  the 
duration  of  occupation  (Hypothesis  1)  but  the  hypochesis  was  not 
confirmed  as  written.  Such  variability  as  exists  between  the 
diversity  of  assemblages  is  likely  due  to  the  size  of  tne 
collections  rather  than  any  significant  difference  in  site 
function.  Whatcanbe  suggested  with  somedegreeot  confidence 
uowever,  is  that  the  larger  size,  and  hence,  greater  variety  of 
the  Site  37  assemblage  is  indicative  of  longer  term  (i.e.,  more 
intensive)  occupation.  The  occurrence  of  functionally  similar  but 
longer  term  use  of  Site  d7  accords  well  with  the  suggestion  that 
ditterences  between  the  sites  reflect  different  logistic  contexts. 

Significant  differences  in  the  relative  frequencies  of  some 
artifact  types  were  demonstrated  (Chapter  9).  Site  db  contains 
higher  proportions  of  tested  cores,  hamm  er  stones ,  anvils  and 
angular  debitage,  all  indicative  of  the  early  stages  of  core 
reduction.  An  empnasis  on  initial  reduction  also  fits  the 
logistic  model.  It  was  argued  that  these  artifact  frequencies 
could  be  produced  by  the  occupants  of  Site  db  collecting  and 
selecting  raw  material  nodules  for  removal  to  a  more  permanent 
residential  base.  Haw  material  distributions  support  the  view 
that  such  selectivity  was  indeed  taking  place;  Site  db  contains 
significantly  higher  proportions  of  fine-grained  materials. 
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Hypotheses  3  and  5  relate  to  the  intensity  of  manufacture 
and  use  of  formal  tools.  They  predict  that  long-term  occupations 
should  exhibit  lower  ratios  of  tools  to  debitage  and  greater 
intensity  of  utilization  and  modification.  These  expectations 
were  not  contirmed  by  the  analysis.  The  tool  to  debitage  ratios 
are  nearly  equal,  with  Site  17  having  a  slightly  higher  value 
(Site  )b,  1:7.7;  Site  37,  l:b.A).  In  addition,  the  percentage  of 
utilized  artifacts  and  degree  of  modification  are  similar  at  both 
sites.  (Chapter  9,  Tables  19,  31).  It  should  be  noted,  however, 
that  the  predictions  of  these  hypotheses  are  based  on  comparisons 
at  the  level  of  long-term  residence  versus  short-term  camp.  Since 
both  Sites  Jb  and  37  are  interpreted  as  relatively  short-term 
camps  the  similarity  between  their  tool  :d  eb  l  tag  e  ratios  is 
ex  pec  table . 


The  kind  of  variability  predicted  by  the  hypotheses  is 
demonstrable  in  a  comparison  of  Keystone  3b  and  37  with  other 
assemblages  reported  from  the  Ell  Paso  area  (O'Laughlin  19dU:221). 
The  Trans-Mountain  Campus  sites  and  Public  Free  School  Land  sites 
are  snort-term  camps  which  also  have  ratios  very  similar  to  Sites 
36  and  37  (1:5.7  and  1:9  respectively).  In  contrast,  several 
sices  interpreted  as  long-term  residences  exhibit  very  much 
smaller  tool  to  debitage  ratios:  Keystone  33  (1:17),  the  Sandy 
Bone  Site  ( 1 : 61  )  and  Three  Lakes  Pueblo  (1:37).  Thus,  the 
relationship  specified  by  the  hypotheses  appears  to  hold.  It 
merely  serves  to  distinguish  short-term  from  long-term  sites 
rather  than  identifying  differences  between  the  two  short-term 
si  te  s . 


Additional  support  for  structural  differences  between  Sites 
36  and  37  is  provided  however  by  a  comparison  of  the  intrasite 
distributional  patterns.  It  is  expected  that  activity  patterning 
will  be  more  readily  discernible  on  sites  of  longer  duration 
(Hypothesis  7),  As  was  detailed  in  Chapter  11,  the  expectation  is 
borne  out  by  the  fact  that  a  distinct  partitioning  of  space  is 
indicated  at  Site  3/  but  no  t  a  t  3b. 


Taken  together,  these  results  suggest  that  Site  37  was 
occupied  for  longer  periods  (or  perhaps  by  larger  groups)  than 
Site  lb.  Also,  some  of  the  important  activities  at  Site  3b  (raw 
material  procurement)  appear  to  have  been  related  more  to 
anticipated  needs  at  other  sites  than  to  the  immediate 
requirements  of  agave  processing.  This  line  of  argument  finds 
lurcher  support  in  some  of  the  detailed  artitact  .nalvses. 


Artifact  Functions 


Two  main  analyses  of  artifact  function  are  presented  in 
Chapter  9  which  also  bear  on  the  distinction  under  consideration 
between  Sites  36  and  3/.  These  are  the  distributions  of  edge 
angles  on  utilized  flakes  and  formal  tools,  and  the  types  oi 
modification  and  reduction  sequences  indicated.  A  very  clear 
difference  between  the  sites  is  documented  on  the  basis  of  edge 
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angle  distributions.  Site  37  exhibits  a  wider  range  of  edge 
armies  than  3b,  supporting  the  interpretation  that  a  wider  range 
of  activities  is  indicated  at  37.  Furthermore,  most  of  the  edge 
angles  at  37  fail  into  the  range  associated  with  light  cutting  and 
light  scraping  tasks.  In  contrast,  the  high  edge  angles 
characteristic  of  Site  3b  most  likely  reflect  an  emphasis  on  heavy 
scraping  and  chopping.  It  is  precisely  this  type  of  function 
which  has  been  suggested  for  tasks  involved  in  processing  leaf 
succulents  (O'Laughiin  19BU).  A  greater  degree  of  specialization 
toward  the  processing  of  succulents  appears  to  be  indicated  for 
Sice  3b,  with  additional  general  domestic  activities  also 
represented  at  Site  3  7. 

The  assemblages  at  both  sites  can  be  characterized  as 
primarily  expedient  in  nature.  However,  subtle  differences  in  the 
reduction  sequences  provide  further  support  for  the  distinctions 
enumerated  above.  Specifically,  Site  36  exhibits  a  procurement 
and  reduction  sequence  which  reflects  a  more  logistic  mobility 
pattern.  Local  gravels  are  the  main  source  of  raw  materials  at 
both  sites,  but  a  greater  degree  of  selectivity  for  fine-grained 
cherts  is  suggested  at  Site  3b.  This  observation  comes  not  from 
tne  tool  counts  as  much  as  f>om  the  relatively  higher  proportions 
of  tertiary  flake  debitage  and  raicrodebi tage.  Biface  manufacture 
and/ or  finishing  is  indicated  by  these  pr  opo  rtio  ns  b  ut  few  such 
tools  were  recovered  at  the  site.  The  most  likely  explanation  for 
this  is  that  the  resulting  bifacial  tools  (or  preforms,  cores, 
etc.)  became  part  of  a  curated  technology  and  were  removed  from 
the  site.  In  other  words,  one  aspect  of  the  lithic  reduction 
sequence  involved  an  embedded  procurement  (Bintord  1  979)  of 
preferred  materials.  Debitage  produced  during  reduction  of  these 
materials  was  deposited  at  the  site  but  the  tools  were  not. 

In  contrast,  a  more  complete  sequence  of  manufacture,  use 
and  discard  is  evidenced  at  Site  3  7.  This  again  points  to  a 
greater  variety  of  on-site  behaviors  associated  with  a  somewhat 
longer  duration  of  occupation.  The  latter  pattern  is  more  readily 
attributed  to  a  strategy  of  residential  mobility  than  logistic 
mobility.  Different  types  of  mobility  are  thus  viewed  as  a  useful 
way  to  model  settlement  patterns  which  could  produce  the  types  of 
diflerences  observed  between  the  two  sites. 


Sett lement  Models 

It  had  originally  been  hoped  that  it  would  be  possible  to 
construct  some  rather  explicit  settlement  models  incorporating  the 
otner  excavated  sites  in  the  El  Paso  area  in  general  and  at 
Keystone  Dam  in  particular.  Such  an  effort  has  been  hampered  by 
the  lack  of  contemporaneity  among  the  sites.  Keystone  3b  and  37 
do  not  date  to  the  same  period  as  Sites  32,  33  and  34,  nor  are 
they  contemporaneous  with  each  other.  Site  3b  tits  readily 
enough  within  the  expected  range  of  Mesilla  phase  sites.  Its 
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probable  role  as  a  short-term  specialized  procurement  camp  is 
reported  from  previous  work  in  the  El  Paso  area  ( Bee  kes  19  7  7; 
Whalen  19/7,  197  8;  O'Laughlin  19/9,  1980;  Carmichael  1983a;  Hard 

1983).  Although  the  nature  of  the  mobility  strategy  inferred  for 
Site  3b  is  of  interest,  it  is  better  handled  as  part  of  the  more 
general  discussion  presented  below.  The  bulk  of  the  new 
information  provided  by  this  study  comes  from  the  discoveries  made 
at  Si  te  3  7. 

keystone  37  does  not  fit  the  traditional  expectations  for 
ephemeral  lithic  and  ceramic  scatters  in  the  El  Paso  area.  The 
most  significant  departure  is  the  evidence  for  occupation  late  in 
the  prehistoric  sequence,  at  about  A.D.  110U-14U0  (see  Chapter 
if).  As  discussed  eariier,  the  site  dates  to  the  Pueblo  period 
but  cannot  be  assigned  to  any  of  the  Pueblo  phases  on  formal 
grounds.  It  is  difficult  to  discuss  the  settlement  pattern 
relationships  of  the  site  since  few  other  sites  have  been 
excavated  which  could  be  suggested  as  examples  of  complementary 
components  within  the  same  adaptive  strategy.  Some  possible 
examples  are  mentioned  in  the  later  section  on  Mobility  Strategy 
Models . 

One  section  of  the  REP  called  for  an  evaluation  of  the 
usefulness  of  a  catchment  analysis  approach  for  interpreting  the 
function  of  Sites  36  and  3  7.  An  attempt  was  made  to  see  whether  a 
catchment  approach  would  be  useful  in  defining  the  environmental 
potential  of  the  sice  locations  involved  in  this  study.  The 
approach  proved  to  be  of  little  use  for  several  reasons.  These 
include  difficulties  inherent  in  the  catchment  techniques  as  well 
as  characteristics  of  the  behaviors  represented  at  the  two  sites. 

In  a  critical  review  of  the  method  of  catchment  analysis, 
Roper  (1  979)  identities  a  number  of  difficulties  associated  with 
the  technique.  Chief  among  these  is  the  problem  of  defining  and 
justifying  the  size  of  the  catchment  to  be  studied.  Implicit  in 
tiie  use  of  catchments  is  the  assumption  that  the  territory  defined 
relates  in  some  way  to  the  actual  behavior  of  the  site's 
occupants.  However,  most  analyses  utilize  catchments  of  a 
standard  size  such  as  a  circle  of  5  km  radius. 

The  range  of  resources  observed  within  the  arbitrarily 
defined  catchment  may  or  may  not  have  been  significant  in 
conditioning  prehistoric  behavior.  The  appropriate  size  of  a 
catchment  for  any  given  site  will  be  greatly  affected  by  the  type 
of  mobility  strategy  within  which  the  site  is  formed.  In  general, 
it  is  probably  the  case  that  standard  catchment  radii 
underestimate  the  distances  travelled  in  the  context  of  logistic 
mobility.  For  example,  at  Fresnal  Shelter  in  the  Sacramento 
Mountains  northeast  of  El  Paso,  a  very  direct  relationship  is 
indicated  between  the  long-term  base  camp  in  the  mountains  and 
procurement  areas  in  the  Tularosa  Basin.  Indian  rice  grass 
(Urizopsis)  was  apparently  collected  in  some  quantity  on  the  basin 
floor  and  then  transported  to  the  shelter  for  processing  (parching 


and  winnowingj  (.Human  Systems  Research  1976;  Eidenbach  and 
Wimberly  1961).  The  distance  over  which  these  activities  were 
carried  out  is  in  excess  of  iu  km.  A  standard  catchment  zone 
circumscribed  around  the  shelter  would  not  identify  rice  grass  as 
a  significant  resource. 


A  second  major  problem  arises  from  the  type  of  site  under 
investigation.  Catchment  analysis  was  originally  intended  for  use 
at  relatively  sedentary,  long-term  occupation  sites,  and  most 
applications  of  the  technique  have  continued  in  this  vein. 
Estimation  of  the  resource  potential  within  such  catchments  refers 
essentially  to  to  what  Bintord  (1962)  calls  tne  foraging  radius, 
or  the  area  within  whichdailytrips  are  made.  It  can  be  argued 
that  for  site  types  other  than  long-term  residential  bases,  the 
range  of  resources  availaoie  may  be  unimportant. 


In  the  case  of  logistic  camps  and  short-term  base  camps 
(bintord  i960;  l’artagiia  I960)  the  distribution  of  a  single  target 
resource  may  be  the  most  important  factor  in  site  location.  In  an 
analysis  of  site  catchments  within  a  hun  ting- gather  ing  strategy  in 
southern  California,  Tartaglia  (1960:169-190)  notes  that  fixed 
radii  catchment  estimates  are  poor  predictors  of  site  density. 
The  importance  of  water  sources  and  transport  routes  appear  to 
override  considerations  of  catchment  productivity  as  measured  by 
biomass.  He  suggests  that  comparable  analytical  results  could 
probably  be  obtained  without  the  formality  imposed  by  the 
catchment  zone. 


Flannery  (19/o)  has  applied  one  example  of  a  less  formal 
approach  to  catchment  analysis  in  Oaxaca,  Mexico.  The  study  was 
based  on  the  empirical  evidence,  provided  by  botanical  analysis, 
for  the  actual  range  of  plants  utilized  pre  hi  s  tor  ic  ally.  The 
results  indicated  that  standard  catchment  radii  would  tend  to 
underestimate  the  range  of  resources  utilized  and  the  distances 
from  which  they  were  procured,  at  long-term  residences. 
Cu  aversely ,  logistic  camps  showed  evidence  for  the  use  of  a 
narrower  r<mge  of  species  than  would  be  predicted  from  a  standard 
5  km  radius  catchment.  This  latter  situation  also  appears  to  be 
relevant  to  tne  discussion  of  bites  6b  and  6  7. 


If  a  catchment  area  with  a  3  km  radius  were  drawn  around 
Sites  6b  and  17,  the  resulting  circle  would  extend  from  the 
Franklin  Mountains  on  the  east  to  the  edge  of  the  La  Mesa  surface 
west  of  the  Kio  Gr;mde  (Figure  1).  Nearly  hal  f  of  the  area  inside 
the  circle  would  fall  within  o'Laughlin’s  riverine  environmental 
zone  (1960:13).  Under  the  assumptions  of  catchment  analysis  one 
would  expect  riverine  resources  to  have  been  important  to  the 
sites'  occupants,  and  to  comprise  a  significant  portion  of  the 
remains  recoverable  from  the  archeological  deposits.  This 
suggestion  could  not  be  further  away  from  the  actual  situation 
recorded  at  the  sites. 
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There  is  no  clear  evidence  ac  Sices  3b  or  37  for  che 
exploitation  of  riverine  resources.  Almost  all  of  the  botanical 
remains  can  be  identified  as  pertaining  to  upland  environmental 
2ones.  Mesquite  is  the  dominant  wood  used  for  fuel,  although 
juniper  is  also  present.  As  discussed  in  the  context  of  the  old 
wood  problem,  driftwood  could  be  a  potential  source  for  either 
species.  However,  if  driftwood  were  being  collected  (i.e.,  if  the 
riverine  resource  zone  was  being  exploited),  one  could  expect  an 
admixture  with  riverine  species  i  ike  those  utilized  at  Keystone  is 
(cottonwood,  torniilo,  desert  willow  and  Phragmites). 


What  appears  to  be  indicated  instead  is  the  use  or  upland 
resources  in  the  lower  and  baj  ada  zones  and  perhaps  the  Franklin 
Mountain  foothills.  The  resulting  catchment  area  would  be 
ir r  eg ul  ar  in  s ha pe  ,  ex  tend  ing  nor t  h  and  so ut  h  o  f  t  he  si  te s  ,  east 
to  the  Franklin  Mountains,  but  not  west  into  the  river  valley. 


It  is  intere sting  to  note  that  Mescalero  Apache  procurement 
of  agave  follows  a  similar  pattern.  After  choosing  a  location  for 
the  processing  camp,  an  area  within  approximately  8  km  of  the  site 
is  searched  for  suitable  plants.  The  area  is  not  circular; 
however,  it  is  confined  to  the  environmental  zone  within  which  the 
agave  are  concentrated  (Carmichael,  unpublished  field  notes;.  In 
many  places  this  translates  into  a  foraging  zone  elongated  north 
to  south,  with  plant  distributions  restricted  in  the  other 
directions  by  topography.  The  analogy  to  the  Keystone  Dam  setting 
l  s  cl  ear  . 


In  short,  it  can  be  argued  that  standardized  circular 
catchments  are  not  relevant  for  the  analysis  of  exploitative 
patterns  relative  to  limited  activity  sites.  By  definition,  the 
sites  are  oriented  with  respect  to  a  single  primary  resource, 
rather  than  the  range  of  resources  available  within  a  catchment. 


Mobility  Strategy  Models 


It  has  been  argued  that  Sites  3b  and  3  7  are  both  relatively 
short-term  camps  located  at  least  in  part  for  procuring  and 
processing  leaf  succulents.  As  such  they  are  only  one  component 
of  an  adaptive  strategy.  Differences  in  their  respective  systemic 
context  can  be  modeled  in  order  to  explain  the  observed 
differences  in  the  archeological  remains.  Site  3b  is  best 
interpreted  as  a  short-term  logistic  (or  task  group)  camp  and  Site 
37  is  inferred  to  represent  a  short-term  base  camp.  Schematic 
diagrams  of  their  hypothetical  systemic  contexts  are  presented  in 
Figure  b9.  The  similar  placement  of  Sites  36  and  3  7  within  Figure 
b9a  and  b  is  intended  to  emphasize  the  fact  that  similar  resources 
in  similar  locations  could  be  exploited  differently  in  the  context 
of  differing  mobility  strategies. 
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Sice  16  is  suggested  to  be  an  example  of  a  logistic  camp.  In 
other  words,  it  would  be  ancillary  to  a  long-term  residence  but 
would  occur  beyond  the  daily  foraging  radius  of  that  site. 
Occupations  could  be  expected  by  task  groups,  or  specialized 
segments  of  the  population  resident  at  the  long-term  residential 
base.  Possible  analogues  for  the  longer  terra  sites  would  include 
Me  si  i  1  a  pha  se  pi  t  ho  use  si  te  s  sue  h  a  s  Lo  s  Tu i  e s  o  r  t  he  Ro  t  h  Si  te  , 
and  several  such  bases  might  be  involved  in  an  annual  round.  The 
use  of  Site  3b  would  be  for  short  periods  of  time  (perhaps  only 
days),  and  periodic  reoccupations  would  tend  to  obscure  any  intra¬ 
site  patterns.  Tne  short  duration  ot  occupation,  smaller  group 
size  and  more  specialized  function  are  indicated  by  the  lower 
numbers  of  artifacts,  lack  of  residential  structures,  smaller 
variety  of  edge  angles  and  emphasis  on  lithic  raw  material 
selection. 

Site  37  was  apparently  located  wi  tn  the  sarae  general 
function  in  mind,  namely  the  procurement  of  leaf  succulents.  It 
is  also  viewed  as  one  type  of  limited  activity  site,  in  contrast 
to  longer  term  sites  in  the  area  such  as  Keystone  3  3.  The 
ditierences  between  Sites  3b  and  37  can  be  accounted  for  if  Site 
37  is  modeled  as  originating  within  a  different  mobility  strategy. 
The  site  is  suggested  as  an  example  of  a  short-term  residential 
base  camp  within  a  strategy  of  high  residential  mobility. 

Within  such  a  strategy  short-term  base  camps  would  be 
occupied  by  a  small  but  diverse  population  (i.e.,  families  rather 
than  specialized  task  groups).  The  Bore  diverse  composition  of 
thegroups,  as  well  as  a  somewhat  longer  duration  of  occupation 
are  seen  as  the  source  for  the  greater  variability  among  edge 
angles  and  lithic  artifact  densities.  A  higher  incidence  of  on¬ 
site  processing  and  maintenance  activities  could  be  expected  at  a 
base  camp  and  would  account  for  the  deposition  of  greater 
percentages  of  waste  flakes  and  less  specialized  core  reduction. 

The  duration  of  occupation  would  still  be  short  as  compared 
to  sites  like  Keystone  33;  in  the  case  of  agave  processing, 
perhaps  a  stay  of  days  to  weeks  would  be  a  reasonable 
expectation.  Other  hypothetical  sites  representing  different 
functional  components  (Figure  69)  could  exhibit  quite  variable 
durations  depending  on  the  nature  of  the  resources  exploited,  llie 
site  was  reoccupied  with  a  high  degree  of  redundancy  in  both 
function  and  internal  structuring  of  activities.  This  could 
suggest  a  tightly  organized  logistic  system  (Binford  19b2).  It 
is  unknown  whether  the  sequence  of  occupations  depicted  in  the 
model  diagram  would  be  tied  into  a  longer  term  residence  at  some 
point.  As  shown,  the  high  residential  mobility  follows  a  point- 
to-point  pattern  (Binford  1960)  without  the  use  of  a  (semi-) 
sedentary  base.  The  addition  of  home  bases  to  the  diagram  would 
produce  a  model  like  Biella  and  Chapman's  Model  Ii  (19bU:36)  in 
which  a  lorg-term  residence  is  occupied  only  seasonally  with  most 
resources  being  exploited  through  high  residential  mobility  during 
other  times  ot  the  year.  Given  the  short  duration  inferred  for 
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Sice  i /,  the  latter  model  seems  more  likely  but  conclusive  testing 
will  have  to  await  the  investigation  of  additional  sites 
representing  ocher  components  of  the  local  adaptive  strategies. 

Relatively  few  archeological  sites  in  the  El  Paso  region  have 
been  adequately  excavated  and  dated.  Even  fewer  exhibit  the 
formal,  temporal  and  di  str  ibutional  characteristics  which  would 
allow  them  to  be  modeled  as  components  c  ora  pi  era  en  tar  y  to  Site  1/  in 
a  mobile  strategy.  However,  there  is  enough  information  available 
on  hunter-gatherer  settlement  patterns  to  support  some  tentative 
predictions  for  additional  components.  Virtually  all  the 
available  evidence  on  hunter-gatherers  in  the  southern  Southwest 
po  int  s  to  t  he  im  por  t  anc  e  o  f  u  pi  and  resources  and  settl  eraents  to 
the  overall  adaptive  strategy.  With  this  observation  as  a  base¬ 
line,  it  is  suggested  that  strategies  of  high  residential  mobility 
in  the  southern  Jornada  will  be  largely,  or  mostly,  upland 
strategies  (see  also,  Wimberly  1979). 

Prior  to  the  reservation  period,  local  Indian  settlements 
were  not  confined  to  the  mountain  zones  as  they  have  been  for  the 
past  1UU  years.  Nevertheless,  a  variety  of  ethnographic  accounts 
of  the  Apache  (e.g.,  Whiting  1849;  Base  hart  1  974)  record  the 
importance  of  seasonal  movement  between  the  lowlands  and  uplands. 
These  two  areas  contain  the  major  permanent  water  sources  which 
nave  probably  structured  the  settlement  patterns  of  ail  mobile 
groups  in  the  region.  In  the  El  Paso  area,  Apache  settlement 
involved  the  use  of  winter  base  camps  along  the  Rio  Grande,  with 
summer  encampments  in  the  Organ,  Sacramento  or  Guadalupe 
Mo  unuins. 

Upland  site  locations  were  also  important  during  the  Archaic 
period.  Norman  Whalen  (1971)  notes  that  Cochise  sites  are  larger 
and  more  numerous  in  the  lower  mountains  and  foothills  in 
southeastern  Arizona.  A  similar  situation  is  suggested  by  survey 
data  near  the  Franklin  and  Organ  Mountains  at  Fort  Bliss 
(.Carmichael  L983b).  Recent  work  at  the  mouth  of  Rhodes  Canyon  in 
tne  San  Andres  Mountains  also  identified  substantial  preceramic 
oecupitions  (Eidenbach  198J)  in  the  lower  mountain  zone.  Higher 
mountain  elevations  are  well  known  locally  for  their  rock  shelters 
and  extensive  hunting  camps.  In  the  southern  Jornada,  such  sites 
are  poorly  reported  but  examples  are  provided  by  Fresnal  Shelter 
(.HSR  1  97  3;  Carmichael  1982)  and  t  lie  series  of  canps  in  Caballero 
Canyon  (Southward  19/8)  on  the  west  face  of  the  Sacramento 
Mountains.  1 1  i  s  no  te  wor  th  y  t  ha  t  several  st  ud  ie  s  hav  e  r  eco  rd  ed 
t  lie  juxtaposition  o  t  Archaic  and  Apache  sites  in  upland  areas 
(Southward  1  97  8;  Eidenbach  1983),  supporting  the  generality  of  the 
pattern  tor  hun  ter-  ga  t  her  er  s. 

Ea  r  l  ie  r  v  ie  ws  notwithstanding,  it  is  becoming  more  wid  el  y 
acknowledged  that  the  Me  s  i  1 1  a  phase  also  represents  a  hunter- 
gather  adaptive  pattern  (U 'La  ug  hi  in  198U;  Carmichael  198Ja;  Hard 
1981).  During  an  intensive  survey  of  the  southern  Tularosa  Basin, 
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it  was  found  that  the  larger  Me  sill  a  sites  occur  in  the  upper 
alluvial  fans  near  the  Organ  Mountains  (Carmichael  1  983a).  The 
largest  pithouse  villages,  such  as  the  Hatchet  Site,  in  the  basin 
have  been  recorded  at  even  higher  elevations,  in  the  mouths  of 
canyons  issuing  from  the  Saeramentos  (Marshall  19/d;  Beckes  19//). 
The  occurrence  of  villages  in  mountain  canyons  has  also  been 
reported  for  the  Hueco  Mountains  (Betancourt  1981)  and  the  pattern 
is  very  likely  a  general  one  throughout  the  region.  Long-term 
residential  sites,  such  as  those  near  Maynili  in  the  southeastern 
Saeramentos,  have  long  been  known  to  occur  in  major  drainages. 
This  pattern  remains  rather  poorly  studied  in  the  the  southern 
Jornada,  but  a  pithouse  site  near  Mescalero  (Del  Bene  and  Ror  ax 
19d4)  is  a  recently  excavated  example. 

Although  all  the  above  sites  are  analogous  to  components  that 
could  be  associated  with  Site  3/,  none  are  from  the  appropriate 
time  range.  The  only  local  site  whic  h  a  ppe  ar  s  con  tern  por  an  eo  us 
with  Site  3/  is  Pen's  Blanca  in  the  southern  Organ  Mountains. 
After  several  years'  excavation  by  the  NMS  U  Field  School, 
preliminary  indications  are  that  a  series  of  shelters  in  the  iow 
mountains  served  as  late  summer/early  fall  camps  (Steadman  Uphain , 
personal  communication).  Despite  its  similarity  to  Archaic 
settlement  patterns  and  the  presence  of  Archaic- styl e  dart  points, 
Pena  Blanca  has  been  dated  to  the  A.D.  1000-1  300  rang  e  ( Append  ix 
id).  While  one  or  two  sites  certainly  do  not  define  a  settlement 
pattern,  it  appears  that  some  aspects  of  a  late  Formative  hunting¬ 
gathering  strategy  may  already  have  been  documented.  The  main 
problem  at  present  would  appear  to  be  the  issue  of  archeological 
visibility,  since  both  Petta  Blanca  and  Site  37  resemble  late 
Archaic  and  early  Formative  sites. 

Note  that  while  lowland  riverine  sites  were  a  major  component 
of  Archaic  mobility  patterns  (O'Laughiin  1980)  the  same  settlement 
options  may  not  have  been  available  to  post-A.U.  1000  groups.  If 
portions  of  the  Rio  Grande  Vailey  were  periodically  devoid  of 
farming  populations,  riverine  areas  would  be  r  ead  il  y  av  ail  ab  1  e 
within  mobiie  strategies.  At  any  point  when  this  was  not  the 
c  ase  ,  it  seem  s  1  ike  i  y  t  ha  t  som  e  d  ispi  ac  em  en  t  wo  uld  be  inv  of  v  ed  . 
That  is,  the  greater  the  area  of  the  river  valley  exploited  by 
sedentary  farming  strategies,  the  more  likely  tint  mobile  hunting 
strategies  wouid  be  displaced  into  upland  settings.  Thus,  upland 
site  Locations  may  have  become  even  more  important,  f  or  certain 
s  t  ra  t  egies  ,  after  the  Archaic  period.  Other  local  areas  which 
should  be  investigated  for  evidence  of  late  high  mobility 
strategies  include  Soled  ad  Canyon  in  the  Organ  Mountains,  t  tie 
Sierra  Juarez  and  the  East  Potrilio  Mountains. 

One  further  point  should  be  made  regarding  the  potential  tor 
additional  archeological  variability  produced  as  a  result  or 
seasonal  changes  in  mobility  strategies.  Bieila  and  Chapman 
(1980:  Figure  2)  model  a  point-to-point  pattern  of  high 
residential  mobility  as  if  it  were  a  consistent  strategy 
thr  o  ug  ho  ut  t  he  ye  ar  1  y  r  o  und  .  Ho  we  v  er  ,  t  he  use  of  o  ne  mobii  ltv 
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strategy  does  not  preclude  the  use  of  a  difierent  strategy  during 
a  different  sea  son.  For  ex  am  pie,  a  pattern  of  high  iogisticai 
mobility  might  be  used  during  the  dry  season  when  water  resources 
are  more  Localized,  with  a  corapi  eraentary  pattern  of  high 
residential  moDiiity  c  liar  ac  ter  ist  ic  of  t  he  moist  season  (.Lee  19b8; 
Binford  19 82).  Hard  (19 BA)  has  suggested  precisely  this  type  of 
variability  for  tne  locai  Mesilia  phase  settlement  pattern. 

At  present  it  is  not  possible  to  determine  the  season  of 
occupation  for  Keystone  3o  and  1/  with  any  degree  of  confidence. 
However,  it  is  possible  to  mention  some  possibilities  which  have 
been  modeled  for  similar  settings  witnin  Archaic  and  Mesilia  pha  se 
strategies.  Laumbach  (1982)  recently  investigated  an  Archaic  camp 
(NMSl!  808)  located  just  east  of  Las  Cruces,  New  Mexico,  in  a 
bajada  setting  similar  to  that  found  in  the  Keystone  area.  He 
suggests  that  the  site  would  have  been  repeatedly  occupied 
primarily  during  the  late  fall,  winter  and  early  spring.  Mesquite, 
saltbush  and  grass  seeds  are  suggested  as  t  he  targeted  resources 
and  the  site  is  modeled  as  a  Logistic  camp  ancillary  to  a  long 
term  residential  base  located  along  the  Rio  Grande.  Such  an 
interpretation  does  not  fit  our  view  of  Site  37,  but  a  similar 
pactern  may  be  appropriate  for  Site  3b.  However,  NMSU  8U8  lacks 
any  evidence  of  large  roasting  features,  suggesting  that  a 
different  set  of  resources,  and  quite  possibly,  a  different  season 
of  occ  u  pa  t  io  n  c  har  ac  ter  i  zed  use  of  the  two  areas.  It  should  be 
noted  that  although  favored  during  some  seasons  more  than  others, 
agave  was  available  to,  and  used  by,  aboriginal  populations  during 
all  times  of  the  year. 

Previous  work  in  the  southern  Jornada  has  suggested  that 
large  portions  of  the  landscape  were  identified  as  broadly 
homogeneous  resource  zones  and  were  exploited  pr  imar  il  y  t  hrough 
the  use  of  short-term  camps  (Carmichael  1983b).  Examples  of  such 
resource  zones  would  include  the  desert  basin  floor,  probably  used 
for  grasses,  and  the  bajadas  and  mountain  foothills  where 
concentrations  of  leaf  succulents  would  be  available  (Applegarth 
iy7b;  Katz  and  Katz  1981;  Carmichael  1981).  Hard  (1984)  has 
suggested  that  within  the  local  Mesilia  phase  a  pattern  of  high 
residential  mobility  characterized  the  summer  occupation  of  such 
resource  zones. 

Al  t  ho  ug  h  it  is  not  po  ssi  b  1  e  to  d  em  oust  r  a  te  that,  either  of 
the  Keystone  sites  were  in  fact  summer  occupations,  t  here  is  some 
evidence  at  Site  3/  to  support  that  view.  Recall  that  the 
structures  at  t  he  s  1  t  e  con  ta  in  ed  few  artifacts  and  no  ev  id  e  nee 
for  internal  hearths,  indicating  that  most  of  the  activities  were 
accomplished  outdoors.  That  the  structures'  hearths  were  not 
required  for  warmth  accords  with,  but  does  not  demonstrate,  a 
pit  tern  of  warm  season  occupation. 

Referring  back  to  the  diagram,  the  two  models  are  thus  not 
viewed  as  stable  yearly  strategies.  Site  36  could  represent  one 
segment  of  several  difierent  yearly  or  seasonal  strategies.  All 
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that  can  be  suggested  is  that  the  camp  was  ancillary  to  another 
site  which  was  to  some  (undetermined)  extent  larger  and  more 
perm  an  en  t . 

Site  3  7  could  aaso  represent  several  difrerent  segments  or  a 
mobility  strategy.  it  could  be  part  of  a  yearly  pattern  of  point- 
to-point  mobility  or  one  of  several  short-term  base  camps  related 
to  one  or  more  long-term  residences  occupied  only  seasonally. 
Although  the  latter  pattern  seems  more  likely,  other  possibilities 
c  an  not  yetberuledout.  What  can  be  suggested  i  s  that  the  site 
indicates  a  different  systemic  context  than  Keystone  3b.  Site  .1  i 
reflects  occupation  by  a  somewhat  larger  and  more  diverse  group, 
for  a  longer  period  of  time,  t  nan  is  suggested  by  Site  3b. 


Cultural  S ystematics 

(Jne  of  the  most  significant  results  of  this  study  is  the 
identification  of  Site  37  as  a  product  of  high  levels  or 
residential  mobility  late  in  tne  local  archeological  sequence. 
The  mobility  pattern  attributed  to  the  site  is  not  unusual;  it  is 
often  attributed  to  Archaic  and  early  Formative  period  sites  in 
the  Southwest.  What  is  unusual  is  that  the  site  is  securely  dated 
to  the  Pueblo  period.  The  most  likely  occupation  at  Keystone  3  7 
is  within  the  range  of  A.  D.  1  100-1400  (see  Chapter  11). 
Nevertheless,  none  of  the  structural  or  artifactual  remains 
recovered  at  the  site  can  be  used  to  assign  Site  37  to  either  of 
the  local  Pueblo  phases.  The  difficulties  encountered  in  trying 
to  identify  the  cultural  systematics  of  the  site  provide  a  classic 
example  of  the  problems  associated  with  the  use  of  normative  phase 
f  r  ane  wor  ks  . 

Tlie  normative  characteristics  of  phase  frameworks  have 
already  been  discussed  in  Chapter  3,  but  the  main  points  are 
reviewed  here.  Phase  definitions  are  usually  based  on  the  series 
of  traits  identified  at  the  larger  and  more  visible  sites  in  a 
region.  Small  lithic  and  ceramic  scatters  can  be  difficult  to 
interpret  within  such  a  scheme  since  they  often  lack  the  Key 
attributes  necessary  to  identify  phase  affiliation.  The 
developmental  sequence  implied  by  most  phase  frameworks  also 
assumes  a  homogeneity  of  material  culture  for  an  area  at  a  given 
time  period  (Plog  1983:290,  31  1  ).  All  sites  in  the  region  are 
assumed  to  be  relevant  to  the  developmental  trajectory  defined  nv 
the  sequence  of  phases  at  the  larger  sites.  Finally,  phase 
sequences  usually  imply  that  directional  culture  change  is  slum! 
by  al  L  inhabitants  of  a  region  (Cordell  et  al.  1983). 

Kec  en  t  wo  r  k  b  y  Ad  am  s  (  1  980  )  and  St  uar  t  and  Ga  ut  hi  or  i.  I  9o  1  > 
recognizes  the  possibility  that  more  than  one  adaptive  strategy 
may  have  contributed  to  the  archeological  record,  even  within  in¬ 
sane  region.  Cultural  succession  is  viewed  as  the  resuLt  ot  t  ha 
interaction  between  two  dichotomous  evolutionary  poses  or  adaptive 


strategies,  referred  to  as  stable  and  resilient  strategies  (.or 
power  and  efficiency  in  Adams'  terms).  Stable  poses  are 
characterized  by  high  rates  of  population  growth  and  high  rates  of 
productivity  and  energy  expenditure  within  an  intensive  adaptation 
(Stuart  and  Gauthier  19dl:10).  Resilient  poses  exhibit  more  stable 
levels  of  population  and  energy  expenditure  and  are  directed 
toward  the  maintenance  of  hem  eo  stasis  through  the  use  of  a 
generalized,  extensive  adaptation. 

Although  most  cultural  systems  probably  fall  somewhere  in 
between  the  extremes,  local  variability  can  be  produced  by  at 
least  two  conditions.  First,  one  must  allow  for  the  possibility 
that  a  system  whichis  in  a  stable  strategyatone  point  in  time 
can  oscillate  toward  the  resilient  pose  during  another  period 
(e.g.,  Cordell  and  Plog  1  979).  Second,  one  must  accept  the 
potential  for  stable  and  resilient  strategiesto  coexist  at  any 
time  after  the  development  of  intensive  sedentary  strategies 
(Wimberly  197  9;  Plog  1983;  Cordell  et  al.  1983). 

The  sites  used  to  define  phase  sequences  will  most  likely  be 
those  representing  the  remains  of  stable  strategies  while  the 
remainder  of  the  archeological  record  could  pertain  to  both  types 
of  strategies.  In  areas  where  both  stable  and  resilient  strategies 
were  present,  either  contemporaneously  or  sequentially,  the  more 
visible  remains  of  the  stable  pose  are  likely  to  be  empnasized  at 
the  expense  of  the  resilient  pattern.  This  is  probably  the  reason 
that  Apache  occupations  of  the  southern  Jornada  region  remain 
largely  invisible  arc  heol  og  ically  ,  and  the  argument  applies  to 
sites  like  Keystone  3  7  as  well. 

Prior  to  the  initiation  of  the  chronological  analyses 
discussed  in  Chapter  11,  Site  37  was  interpreted  as  a  late  Archaic 
or  early  Formative  campsite.  The  assignment  was  made  primarily  on 
the  basis  of  the  general  formal  characteristics  evident  in  the 
surface  scatter;  it  was  readily  acceptable  in  light  of  the 
traditional  conceptualization  that  strategies  of  high  residential 
mobility  occur  early  in  the  prehistoric  sequence.  The  late  dates 
obtained  from  Site  37  require  a  reassessment  of  these  traditional 
expectations.  The  evidence  for  residential  mobility,  noted  above, 
and  the  lack  of  materials  which  can  be  identified  as  Puebloan 
suggest  that  the  site  was  produced  by  a  different  strategy  than 
the  one  characterizing  the  sites  upon  which  the  phase  sequence  is 
based  . 

There  are  several  potential  explanations  for  the  general 
contemporaneity  of  different  mobility  strategies.  The  reader  is 
reminded  that  the  terra  strategy  is  employed  with  the  explicit 
intent  to  avoid  ethnic  connotations.  While  different  strategies 
could  reflect  different  ethnic  groups  there  are  several  possible 
explanations  for  variable  strategies.  First,  a  late  mobile 
foraging  strategy  could  be  a  pr  ev  io  usl  y  un  repo  r  ted  component  of 
the  local  Pueblo-based  strategy.  This  would  imply  a  greater 
amount  of  variability  within  the  strategy  than  has  been  identified 
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co  date.  Indeed,  the  problem  of  identifying  such  sites  as  part  of 
a  Pueblo  system  would  remain  unresolved.  Second,  a  high  mobility 
strategy  could  periodically  be  adopted  by  some  groups  in  lieu  of  a 
Pueblo-based  strategy.  In  other  words,  high  levels  of  residential 
mobility  could  indicate  an  oscillation  in  the  direction  of  a 
resilient  pose.  Third,  a  highly  mobile  strategy  could  have 
coexisted  in  time  and  space  with  a  more  sedentary  strategy.  The 
cooccurrence  of  intensive  and  extensive  (i.e.,  farming  and 
gathering)  strategies  is  commonly  reported  in  the  ethnographic 
literature  but  archeologists  have  been  slow  to  address  the 
potential  effects  of  such  a  situation  on  the  prehistoric  record. 
Finally,  the  late  occurrence  of  resilient  strategies  could 
represent  the  influx  of  different  ethnic  groups  such  as  early 
Man  so  or  some  other  mobile  population. 

It  is  not  clear  that  present  archeological  methods  and  theory 
can  settle  the  issue  of  ethnicity,  especially  among  low  visibility 
material  remains.  The  matter  of  ethnicity  i  s  no  t  yet  the  main 
issue,  however.  The  pointisthat,  throughoneormoreof  the 
above  scenarios,  resilient  strategies  were  in  operation  in  the 
southern  Jornada.  They  have  been  poorly  reported  for  a  variety  of 
reasons,  including  prominently  the  expectations  derived  from 
traditional  systematics.  The  first  necessary  step  is  to 
recognize,  as  Mobley  (197  9)  has  for  the  Upper  Pecos  River 
drainage,  that  Archaic-like  adaptive  strategies  and  technologies 
need  not  be  confined  to  the  Archaic  period.  Similar  remains  can 
be  expected  to  be  prod  uced  b  y  stra  teg  ies  with  similar  levels  of 
residential  mobility  regardless  of  their  age.  An  awareness  of 
this  possibility  will  not  only  enhance  our  understanding  of  late 
mobile  adaptations  but  will  bring  a  more  critical  perspective  to 
the  way  relationships  between  villages  and  campsites  have 
traditionally  been  modeled. 


Summary  and  Conclusions 

This  report  has  presented  the  results  of  archeological 
excavations  at  Keystone  Sites  36  and  37  on  the  Wes'-  side  of  El 
Paso,  Texas.  Mitigation  was  required  because  of  the  anticipated 
destruction  of  the  sites  during  construction  of  a  flood  diversion 


channel  in  connection  with  the  Keystone  Dam.  The  fieldwork  was 
accomplished  by  crews  from  New  Mexico  State  Univer  si  ty  between 
December,  1983  and  March,  1  984.  A  variety  of  significant 
substantive,  methodological  and  theoretical  findings  have  resulted 


from  this  study. 

The  preservationof  featuresand  the  overall  integrityot 
the  site  was  better  than  had  been  expected  and  the  resulting 
analyses  have  been  more  informative  than  is  generally  anticipated 
for  ephemeral  sites.  A  variety  of  excavation  techniques  were 
employed  during  the  investigation,  including  judgmen  tally  and 
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randomly  selected  hand  excavation  units,  two  phases  of  backhoe 
trenching  and  mechanical  horizontal  scraping  of  large  areas  of  the 
sites.  All  the  techniques  played  an  important  role  in  the 
recovery  of  useful  data,  but  the  use  of  backhoe  trenches  was 
espec ially  c ritical  since  the  residential  structures  discovered  at 
Site  3  7  were  first  located  by  this  method. 


The  structures  are  generally  similar  to  features  recorded  on 
a  number  of  southern  Jornada  sites,  except  that  they  are  smellier 
and  ex hib it  no  ev  id ence  of  bur  ning .  As  a  r  esul  t  the y  yield  ver  y 
subtle  archeological  manifests  t  ions  which  are  very  difficult  to 
detect  in  standard  horizontal  excavation  units.  These  kinds  of 
features  have  very  likely  gone  unrecognized  in  the  past  and 
further  systematic  use  of  backhoe  sampling  promises  to  disclose 
more  examples  in  the  future. 


In  Chapter  5  the  topographic  setting  of  the  sites  under 
investigation  was  discussed.  It  was  possible  to  identify  specific 
characteristics  of  the  soils  and  clast  lithologies  associated  with 
different  geomorphic  surfaces  which  appear  to  have  been  important 
to  prehistoric  occupants  of  the  sites.  The  distinctiveness  of  the 
patterning  should  allow  researchers  to  extrapolate  the 
se  ttl  em  en  t/ land  use  patterns  identified  at  Keystone  for  a 
considerable  distance  upstream  along  the  Rio  Graixle  Valley. 


The  fuiction  of  fire-cracked  rock  features  was  examined  and, 
in  accordance  with  previous  investigators,  the  group  of  larger 
features  is  interpreted  as  representing  specialized  roasting 
facilities  for  processing  leaf  succulents.  It  is  not  felt  that 
the  small  hearths  are  functional  equivalents  of  the  large 
features.  Rather,  the  small  fire-cracked  rock  features  are  most 
likely  the  result  of  small,  general  purpose,  domestic  hearths. 
This  view  is  supported  by  distinct  differences  in  distributional 
patterning  and  artifact  associations  between  the  two  groups  at 
Si  te  3  7. 


Both  sites  are  interpreted  as  relatively  short-term 
occupations  with  similar  functions.  However,  several  aspects  of 
the  artifact  analysis  and  spatial  analysis  indicate  the  likelihood 
of  contextual  differences  between  the  sites.  Site  36  evidences  a 
more  selective  use  of  iithic  raw  material  types,  and  evidence  for 
a  more  logistic  ally  organized  reduction  strategy.  It  is 
interpreted  as  a  v  er  y  s  ho  r  t- term  ,  s  pec  iai  function  procurement 
camp.  Site  37  has  evidence  for  a  wider  range  of  activities  and 
the  distribution  of  features  and  artifacts  indicates  significant 
partitioning  of  intrasite  space.  The  site  is  viewed  as  being  the 
remains  of  a  multicomponent  short-term  base  camp. 


The  chronological  analyses  are  very  significant  for  several 
reasons.  A  new  technique  of  obsidian  hydration  dating  was 
successfully  applied  to  two  sites  which  traditionally  would  not 
have  been  expected  to  yield  chronometric  dates.  In  addition,  the 
data  from  Keystone  Sites  36  and  37  provide  a  classic  example  of 
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the  old  wood  problem.  It  is  predicted  that  old  wood  dates  will 
cause  difficulties  for  archeologists  in  southern  New  Mexico,  as 
well  as  in  the  Hohokam  area  where  the  problem  wa  s  o  rig  in  all  y 
Identified.  The  problem  can  be  expected  to  be  most  evident  at 
agave  roasting  camps  and  other  upland  sites  where  large  amounts  of 
firewood  would  have  been  required. 

Botanical  analyses  yielded  little  information  regarding 
economic  activities  at  the  sites.  Perhaps  the  mo  st  interesting 
methodological  result  is  the  fact  that  the  use  of  a  non¬ 
destructive  extraction  technique  made  it  possible  to  recover 
pollen  from  most  soil  samples.  This  is  in  marked  contrast  to  the 
levels  of  success  achieved  by  most  previous  investigators  in  the 
El  Paso  area. 

Sites  36  and  3  7  are  modeled  as  having  been  produced  in  the 
context  of  different  mobility  patterns.  Site  37  is  interpreted  as 
an  example  of  a  short-term  base  camp  reflecting  high  levels  of 
residential  mobility.  This  possibility  is  all  the  more 
provocative  given  the  late  dates  obtained  from  the  site.  High 
levels  of  residential  mobility  have  not  generally  been  attributed 
to  the  pueblo- based  systems  identified  in  the  Jornada  area  after 
A.U.  1100.  The  results  of  the  present  study  provide  strong 
ev  idence  for  a  generalized  ,  highly  mobile  strategy  operating  at 
roughly  the  same  time  as  the  Pueblo  occupations  which  have 
traditionally  been  viewed  as  typical  of  the  southern  Jornada  area. 
Great  potential  exists  for  further  investigation  of  small 
ephemeral  sites  and  a  reassessment  of  traditional  models  of 
cultural  systematics  and  culture  change. 
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5.51 

4.23 

SAND 

103 

92.19 

3.68 

4.12' 

SAND 

104 

92.63 

2  •  51 j 

4.8  1 

F  I  NE 

SAND 

yTTo 

I' 


Total 

Sand 


Si  1 1 


SI  ay 


T  e;:ture 
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92.  10 

3.  30 

4.  52 

FINE  SAND 

1 1,16 

25.  VO 

32.06 

'  4  t . 96 

SLAV 

i  m 

94. 63 

2.04 

3.  34 

FINE  SAND 

109 

96.  55 

0.  01 

2.  64 

FINE  SAND 

i  la 

93.74 

0.  94 

5 .  3  2 

FINE  SAND 

1  .70 

93.93 

1 . 49 

4 . 50 

FINE  SAND 

l  2  1 

92.  44 

1.15 

6.  42 

FINE  SAND 

1  22 

Bb.  14 

1 . 42 

13.44 

LOAMY  FINE  SAND 

1  2  :> 

88.  57 

1 . 04 

9.  59 

LOAMY  FINE  SAND 

i  :.'4 

06.  10 

2 . 05 

1  1 . 77 

LOAMY  FINE  SAND 

i  25 

88 .  1 9 

3.11 

0.70 

LOAMY  FINE  SAND 

1.26 

07.04 

1.61 

10.55 

LOAMY  FINFI  SAND 
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Sample 

NaHC03 

P 

NH4DAC 

K 

KS36 

28N  12 

S.V.  7 

F  8  Level  2 

1-13-84 

J.C.  Tor,  JE 

Sp  #389 

2.5 

i 

45.0 

KS  36 

20S  14E 

Level  IB  Bottom 
inside  F7 

1-23-84 

hh,lm,tg 

Sp  #484 

2.2 

43.0 

KS  36 

42S  OE 

Level  1C  (S V  14,15) 
2-2-84 

HH,TG,VZ 

Sp  #688 

F-10 

2.8 

54.7 

KS  37 

20S  4W 

S.O.G.  inside  F.l 

1-24-84 

Je,Jc,Es,MM 

Sp  #1021,  level  2 

2.2 

62.6 

*♦  SftV 

mmmmm 

m 

m 

Sample 

NaHC03 

P 

NH4DAc 

K 

KS36 

IS  26W 

Level  4 
outside  F.18 

2-13-84 

T.G.,  T.S. 

Sp  #1442 

J-10 

2.2 

84.1 

KS  36 

2S  24W 
level  2 
inside  F.15 

2-9-84 

TM,RY 

Sp  #1453 

1.9 

70.4 

KS  37 

2N  8E 

outside  F.25 
level  1 

2-21-84 

VC,S0,RY 

Sp  #3234 

J-ll 

3.1 

78.2 

KS  37 

47S  IE 
level  3 
inside  F.2 

2-9-84 

WH 

Sp  #3283 

2.2 

43.0 

KS  37 

4S  29W 

F.  22 

level  4  (fill  B) 

Sp  #3316 

2-7-84 

JC,MM,ES 

1.9 

43.0 

KS  37 

18S  12E 

2.8 

56.7 

F.34 
T- 17 
level  4 
2-29-84 
JE 

Sp  #3333 
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NaHC03 

NH4DAc 

Sample 

P 

K 

KS  37 

2S  21W 

T-3/F-23 

SV  9 
level  3 

Sp  #3337 

2-14-84 

1.9 

33.2 
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Lithic  Analysis 

Catalog  of  Artifacts,  Keystone  Sites  36  and  37 
Lithic  Computer  Coding  Information 

Distributions  of  Raw  Material  Varieties  in  the  Keystone 
Site  36  and  Site  37  Lithic  Assemblages 

Descriptions  and  Computer  Codes  of  Lithic  Raw  Materials 
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Catalog  of  Artifacts 


Keystone  Site  36 


The  following  listings  include  all  artifacts  recovered 
during  the  surface  collections  and  excavations  undertaken  at 
Keystone  Site  36-  Each  row  listing  includes  the  catalog  number 
of  the  artifact  (specimen  number),  an  abbreviated  description  of 
the  artifact,  and  the  number  of  specimens.  Also  included  are  the 
excavation  quad  and  subunit  proveniences. 

The  abbreviated  descriptions  of  the  artifacts  are  defined 

below: 


flk  1 

primary  flaake 

f  lk  2 

secondary  flake 

flk  3 

tertiary  flake 

ut  flk  (1,2,3) 

utilized  flake  (primary,  secondary,  etc) 

test  peb 

tested  pebble 

core 

core 

hs 

hammerstone 

deb 

angular  debitage 

drill 

drill 

scraper 

scraper  (includes  all  types) 

pestle 

pestle 

nonart 

noncultural  lithic  specimen 

point 

projectile  point 

biface 

biface 

obsidian 

obsidian  artifact  or  untested  pebble 

fcr 

fire-cracked  rock 

ceram 

ceramic 

ut  chunk 

utilized  chunk 

chopper 

chopper 

mano 

mano 

metate 

metate 

gs 

groundstone  (mano,  metate,  other) 

1 


CAT.NO 

ITEM 

QUAD  SUBUNIT  QTY 

CAT 

.NO  ITEM  QUAD  SUBUNIT 

QTY 

1 

f lk  2 

1 

50 

core 

1 

2 

obsidian 

1 

51 

flk  2 

1 

3 

flk  2 

1 

52 

flk  2 

1 

4 

deb 

1 

52 

flk  1 

1 

b 

flk  2 

1 

53 

core 

1 

b 

flk  9 

1 

54 

flk  3 

1 

6 

hs 

1 

55 

deb 

1 

7 

flk  9 

1 

56 

core 

1 

8 

ut  flk  9 

1 

57 

flk  3 

1 

9 

flk  1 

1 

58 

ut  flk  2 

1 

10 

chopper 

1 

59 

hs 

1 

1 1 

deb 

1 

60 

flk  2 

1 

12 

test  peb 

1 

61 

ut  flk  1 

1 

U 

core 

1 

62 

ut  flk  1 

1 

19 

test  peb 

1 

63 

flk  1 

1 

1b 

deb 

1 

64 

flk  2 

1 

16 

deb 

1 

65 

core 

1 

17 

flk  2 

1 

66 

flk  1 

1 

18 

hs 

1 

67 

flk  1 

1 

19 

core 

1 

67 

flk  2 

1 

20 

flk  3 

1 

68 

flk  2 

1 

21 

deb 

1 

69 

core 

1 

22 

flk  1 

1 

70 

ut  flk  1 

1 

23 

test  peb 

1 

71 

flk  1 

1 

Z  ■ 

flk  3 

1 

72 

flk  1 

1 

2b 

hs 

2 

73 

core 

2 

26 

ut  flk  3 

1 

74 

deb 

1 

27 

flk  3 

1 

75 

test  peb 

2 

28 

flk  2 

1 

76 

flk  2 

1 

29 

flk  1 

1 

77 

flk  2 

1 

JO 

flk  2 

1 

78 

flk 

2 

91 

deb 

1 

79 

flk  1 

1 

32 

flk  2 

1 

80 

core 

1 

92 

flk  2 

1 

81 

ut  flk  2 

1 

99 

flk  3 

1 

82 

obsidian 

1 

94 

ut  flk  3 

1 

83 

flk  2 

1 

9  b 

ut  flk  2 

1 

84 

flk  2 

1 

96 

flk  2 

1 

8b 

flk  2 

1 

97 

flk  1 

1 

86 

core 

1 

93 

flk  2 

1 

87 

core 

1 

99 

'flk  3 

1 

88 

flk  2 

1 

90 

chopper 

1 

89 

ut  chunk 

1 

9  1 

chopper 

1 

90 

flk  2 

1 

92 

flk  2 

1 

91 

flk  2 

1 

49 

core 

1 

92 

flk  2 

1 

9  9 

flk  2 

1 

93 

flk  2 

1 

9  b 

flk  1 

1 

94 

flk  2 

1 

96 

core 

1 

9b 

core 

1 

97 

flk  1 

1 

96 

core 

1 

93 

flk  2 

1 

97 

flk  1 

1 

49 

deb 

1 

98 

flk  3 

1 

403 

CAI.NO 


IT  KM 


UUAD  OlJllUNIT  (JTY 


CAT . NO 


1 1  KM 


99 

Clk  1 

1 

190 

deb 

101) 

cor  o 

1 

191 

flk  1 

101 

Ilk  j 

1 

190 

test  peb 

10.' 

Ilk  j 

1 

19b 

deb 

U)J 

Ilk  0 

1 

194 

deb 

10*1 

ilk  1 

1 

199 

test  peb 

10  9 

f lk  0 

1 

196 

te3t  peb 

100 

f Ik  0 

1 

157 

flk  2 

107 

ilk  1 

1 

158 

flk  1 

108 

ut  flk  2 

1 

199 

flk  2 

1CJ 

ut  flk  J 

1 

1 60 

flk  1 

1  10 

ut  flk  2 

1 

161 

core 

1 1 1 

deb 

1 

162 

deb 

1  10 

flk  2 

1 

16b 

core 

1 1  j 

core 

1 

164 

ceram 

1 1'! 

-  deb 

1 

1  65 

flk  2 

1  10 

flk  1 

1 

166 

core 

1  10 

scraper 

1 

167 

flk  2 

1  17 

flk  2 

1 

168 

deb 

1  lb 

flk  2 

1 

169 

core 

i  ly 

flk  1 

1 

170 

hs 

100 

core 

1 

171 

flk  2 

101 

deb 

1 

171 

flk  2 

100 

flk  2 

1 

172 

core 

’Ob 

core 

1 

173 

flk  2 

104 

core 

1 

173 

flk  2 

105 

flk  2 

1 

174 

test  peb 

106 

flk  1 

1 

175 

flk  2 

107 

8S 

1 

176 

nonart 

10b 

flk  i 

1 

177 

test  peb 

129 

test  peb 

2 

178 

core 

1  bO 

test  peb 

1 

179 

hs 

1  J1 

test  peb 

1 

180 

hs 

1b2 

obsidian 

1 

181 

flk  1 

i  a 

ut  flk  2 

1 

182 

deb 

1  b  4 

fik  2 

1 

183 

deb 

1  39 

flk  2 

1 

184 

hs 

1  J6 

core 

1 

185 

flk  2 

1  37 

deb 

1 

186 

hs 

lib 

test  peb 

1 

187 

flk  2 

1  09 

flk  j 

1 

188 

nonart 

140 

flk  2 

1 

189 

core 

141 

deb 

1 

190 

core 

140 

hs 

1 

191 

flk  2 

14  j 

deb 

1 

192 

ut  flk  2 

14  4 

flk  2 

1 

19b 

core 

149 

hs 

1 

194 

ut  flk  2 

146 

nonart 

1 

194 

ut  flk  2 

147 

flk  2 

1 

195 

ceram 

148 

flk  2 

1 

196 

flk  1 

149 

flk  2 

1 

197 

test  peb 

404 


CAT.NO 

ITEM 

QUAD  SUBUNIT  QTY 

CAT.NO 

ITEM 

QUAD 

SUBUNIT  QTY 

198 

f Ik  2 

1 

249 

ut  flk  2 

1 

199 

ut  f lk  2 

1 

250 

ut  f 1 K  2 

1 

200 

f lk  2 

1 

251 

flk  3 

1 

20  1 

hs 

1 

252 

hs 

1 

202 

flk  2 

1 

253 

scraper 

1 

20  j 

f  lk 

1 

254 

ut  flk  2 

1 

204 

core 

1 

255 

scraper 

; 

209 

test  peb 

1 

256 

flk  3 

1 

20b 

flk  2 

1 

257 

scraper 

1 

207 

ut  flk  1 

1 

258 

ut  flk  1 

1 

20b 

flk  1 

1 

259 

hs 

1 

209 

flk  1 

1 

260 

nonart 

1 

210 

core 

1 

261 

flk  2 

1 

211 

hs 

1 

262 

core 

1 

212 

core 

1 

263 

ut  flk  3 

1 

21  j 

flk  1 

1 

264 

flk  2 

1 

219 

flk  2 

1 

265 

ut  flk  2 

1 

219 

glass 

1 

266 

core 

1 

216 

core 

1 

267 

flk  3 

1 

217 

ut  flk  2 

1 

268 

test  peb 

1 

218 

ut  flk  2 

1 

269 

ut  flk  2 

1 

219 

pestle 

1 

270 

core 

1 

220 

ut  core 

1 

271 

flk  2 

1 

221 

test  peb 

1 

272 

ut  flk  1 

1 

222 

core 

1 

273 

test  peb 

1 

22  j 

ut  flk  j 

1 

274 

flk  2 

1 

229 

flk  9 

1 

275 

flk  2 

1 

229 

anvil 

1 

276 

test  peb 

1 

226 

flk  2 

1 

277 

test  peb 

1 

227 

flk  9 

1 

278 

flk  2 

1 

228 

nonart 

1 

279 

test  peb 

1 

229 

core 

1 

280 

flk  1 

1 

2  JO 

ut  flk  2 

1 

281 

nonart 

1 

2  J 1 

ut  flk  2 

1 

282 

flk  2 

1 

2  J2 

hs 

1 

283 

core 

1 

2  J  j 

test  peb 

1 

284 

flk  2 

1 

2  _J9 

ut  flk  2 

1 

285 

test  peb 

1 

2  99 

ut  flk  9 

1 

286 

flk  2 

1 

2  j6 

nonart 

1 

287 

ut  flk  3 

1 

297 

flk  2 

1 

288 

ut  flk  2 

1 

298 

flk  9 

1 

289 

ut  flk  2 

1 

299 

ut  flk  2 

1 

293 

ut  flk  2 

28s 1 2w 

1 

290 

flk  9 

1 

294 

flk  3 

28s12w 

1 

29  1 

test  peb 

1 

295 

flk  2 

28s 1 2w 

1 

292 

glass 

1 

296 

core 

28s12w 

1 

29  9 

flk  2 

1 

297 

deb 

28s 1 2w 

1 

29  9 

ut  flk  2 

1 

298 

flk  3 

28s12w 

1 

29  9 

test  peb 

1 

299 

flk  2 

28s  12w 

1 

296 

flk  2 

1 

300 

ut  flk  2 

28s12w 

1 

297 

flk  1 

1 

301 

fossil 

28s 1 2w 

1 

l  9  8 

flk  2 

1 

302 

flk  2 

28sl2w 

1 

CAT.NO 

ITEM 

QUAD 

303 

deb 

28s12w 

304 

deD 

23s12w 

job 

ut  f lk 

3 

28s  1 2w 

JOb 

ut  f lk 

3 

28s 1 2w 

307 

flk  3 

28s 1 2w 

jud 

deb 

28s  1 2w 

313 

deb 

On  1 0w 

313 

non art 

On  1  Ow 

320 

glass 

On  1 0w 

331 

deb 

OnlOw 

333 

flk  2 

4n4w 

333 

flk  2 

4n4w 

33  4 

flk  2 

4n4w 

333 

glass 

4n4w 

326 

deb 

4n4w 

32/ 

glass 

4n4w 

338 

flk  2 

4n4w 

333 

flk  3 

4n4w 

330 

d  eb 

4n4w 

331 

nonart 

4n4w 

332 

deb 

4n4w 

3  *1 2 

scraper 

4n4w 

3 ‘*3 

flk  2 

OnlOw 

344 

fossil 

4n4w 

34  6 

ut  flk 

2 

4n4w 

346 

test  peb 

347 

glass 

4n4w 

348 

flk  2 

4n4w 

343 

flk  2 

4n4w 

363 

deb 

4n4w 

3 ‘31 

glass 

4n4w 

362 

ut  f lk 

3 

OnlOw 

383 

core 

On  1 0w 

334 

non art 

On  1  Ow 

388 

flk  1 

On  1 0w 

386 

flk  2 

4n4w 

36  / 

g  Lass 

4n4w 

36  8 

deb 

4n4w 

339 

flk  2 

4n4w 

360 

ut  flk 

2 

4n4w 

361 

g  lass 

4  n  4  w 

36  8 

flk  2 

4n4w 

363 

flk  2 

4n4w 

36  4 

deb 

4n4w 

363 

deb 

4n4w 

360 

glass 

4n4w 

36  7 

ut  flk 

3 

368 

glass 

4n4w 

3  ( 2 

flk  3 

28s  1 2w 

J/j 

flk  2 

28s 1 2w 

37  4 

deb 

28s 1 2w 

CAT.NO 

ITEM 

Qll  AD 

376 

ut  flk 

3 

26s 12w 

376 

flk  1 

28  s  12w 

377 

peb 

2  d  s  1  2  w 

373 

ut  flk 

2 

2ds 1 2w 

3/9 

flk  3 

20s 1 2w 

380 

flk  2 

20s 1 2w 

381 

flk  1 

2ds 1 2w 

382 

flk  3 

20s 1 2w 

383 

flk  2 

2  6  s  1 2  w 

384 

flk  2 

20s  1  2w 

385 

flk  3 

28s 12w 

386 

flk  2 

2ds 1 2w 

387 

flk  3 

26s 12w 

391 

deb 

2ds 1 2w 

392 

ut  flk 

2 

4n4w 

393 

flk  3 

4n4w 

394 

deb 

4n  4w 

395 

glass 

4n4w 

396 

deb 

4n4w 

397 

flk  3 

4n4w 

398 

flk  2 

4n4w 

399 

flk  2 

4n4w 

403 

nonart 

20sl4e 

404 

deb 

20s 1 4e 

405 

flk  2 

20s14e 

406 

nonart 

20s 14e 

407 

flk  2 

20s1 4e 

4  08 

nonart 

20s 14e 

409 

flk  2 

20s1 4e 

425 

nonart 

20s 14e 

426 

ceram 

20s 1 4e 

427 

deb 

20  s 1 8e 

428 

ceram 

20s  I8e 

429 

ceram 

2  0  s  1 8  e 

430 

hs 

t-12 

431 

hs 

t-  12 

4  02 

ut  flk 

3 

20  s  18e 

4  33 

flk  2 

20s 1 Be 

4  04 

las 

20s 18e 

435 

hs 

20s 1 0e 

436 

flk  2 

2  0  S  1 8  e 

437 

ceram 

2  03  1  8  e 

4  38 

flk  1 

20s  10e 

439 

ho 

20s 1 0e 

44  0 

flk  1 

20s  IBe 

4  42 

flk  2 

24  s  14u 

44  3 

ceram 

24  si 4e 

4  44 

cer  am 

24s  1  4e 

445 

deb 

24 s 1 4e 

44  6 

ceram 

74s  Me 

4  47 

ceram 

2  4  s 1 4e 

‘-.‘.'-.‘^im  2222 gaaiibt>v  ^vvm  fey> 


CAT 

.NO  ITEM 

QUAD 

J4  48 

gs 

20s 18e 

461 

cl  4 

20s14e 

4  62 

c  1 4 

20s14e 

46  J 

cerarn 

20s14e 

464 

f lk  2 

20s14e 

466 

flk  1 

2 jsl 3e 

466 

flk  2 

20s14e 

46 1 

flk  2 

20s14e 

466 

ceram 

21s18e 

469 

flk  2 

24s1 4e 

4  70 

ceram 

21  si  3e 

471 

ut  flk  1 

24s14e 

472 

ceram 

24s14e 

47  6 

ceram 

20s14e 

474 

ut  flk  2 

24sl4e 

476 

ceram 

24s14e 

476 

hs 

24s14e 

477 

flk  2 

23s13e 

477 

flk  2 

23s13e 

476 

flk  1 

24s14e 

479 

hs 

24s14e 

482 

cl  4 

20s1 4e 

489 

iieb 

20s13e 

490 

lith 

20s 1 je 

500 

deb 

OnlOe 

501 

flk  2 

OnlOe 

502 

nonart 

OnlOe 

50  j 

nonart 

OnlOe 

504 

core 

OnlOe 

505 

hs 

OnlOe 

506 

flk  2 

OnlOe 

507 

flk  3 

OnlOe 

508 

flk  2 

OnlOe 

509 

deb 

OnlOe 

510 

bone 

OnlOe 

51  1 

nonart 

OnlOe 

512 

hs 

OnlOe 

51  j 

nonart 

OnlOe 

514 

flk  2 

OnlOe 

515 

glass 

On  1 0e 

616 

test  peb 

OnlOe 

517 

nonart 

On  1 0e 

518 

bone 

OnlOe 

519 

bone 

On  1 0e 

520 

bone 

OnlOe 

521 

c  1 4 

OnlOe 

526 

chunk 

OnlOe 

52 ! 

core 

On  1 0e 

528 

flk  2 

OnlOe 

529 

flk  2 

On  lOe 

580 

flk  2 

OnlOe 

CAT. NO 

ITEM 

QUAD  SUBUNIT 

QTY 

531 

test  peb 

OnlOe 

1 

532 

ut  flk  2 

OnlOe 

1 

533 

core 

OnlOe 

1 

547 

test  peb 

On  1 0e 

1 

548 

deb 

OnlOe 

1 

549 

deb 

OnlOe 

1 

550 

test  peb 

OnlOe 

1 

551 

flk  2 

4n12e 

1 

552 

deb 

4n12e 

1 

553 

flk  1 

4n12e 

1 

554 

flk  2 

4n12e 

1 

555 

deb 

4n  1 2e 

1 

556 

deb 

4n12e 

1 

557 

ut  flk  2 

4n12e 

1 

558 

c14 

4n12e 

1 

559 

c14 

4n12e 

1 

568 

flk  3 

42s0e 

1 

573 

flk  2 

15n36w 

1 

574 

ut  flk  2 

15n36w 

1 

575 

ut  flk  2 

15n36w 

1 

576 

ceram 

20s14e 

1 

577 

flk  3 

15n36w 

1 

578 

flk  2 

15n36w 

1 

579 

core 

15n36w 

1 

580 

ut  flk  3 

15n36w 

1 

581 

deb 

15n36w 

1 

582 

flk  3 

42s0e 

1 

583 

flk  3 

42s0e 

1 

584 

flk  2 

42s0e 

1 

585 

c  1 4 

42s0e 

1 

586 

cl  4 

42s0e 

1 

587 

c  1 4 

42s0e 

1 

588 

nonart 

15n36w 

1 

589 

nonart 

15n36w 

1 

590 

nonart 

15n36w 

1 

591 

deb 

15n36w 

1 

592 

deb 

15n36w 

1 

593 

deb 

15n36w 

1 

594 

test  peb 

15n36w 

1 

595 

ut  flk  3 

1 5n36w 

1 

596 

obsidian 

15n36w 

1 

597 

deb 

15n36w 

1 

598 

core 

15n36w 

1 

599 

flk  3 

15n36w 

1 

600 

ut  flk  3 

15n36w 

1 

601 

flk  3 

15n36w 

1 

602 

deb 

15n36w 

1 

603 

flk  2 

1 5n36w 

1 

604 

flk  3 

15n36w 

1 

605 

flk  2 

15n36w 

1 

606 

flk  3 

38sOe 

1 

'V, 


& 


i 

I 


m 


I 


55? 

m 
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tV+* 

S' 


■Sf 
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M 

$ 


fry* 


& 

>*‘S 

sfr 

y.3‘ 


CAT. 

NO  ITEM 

QUAD  SUBUNIT 

QTY 

CAT. NO 

ITEM 

QUAD  SUBUNIT 

607 

nonart 

38sOe 

1 

712 

flk  2 

10s19w 

603 

f lk  2 

38sOe 

1 

713 

flk  2 

1 0s  1 9* 

609 

deb 

38s0e 

1 

714 

ut  flk  3 

10s  19* 

610 

f lk  2 

38sQe 

1 

715 

nonart 

1 0  s  1 9  w 

ol  1 

nonart 

38s0e 

1 

716 

flk  2 

10s  19* 

612 

deb 

38s0e 

1 

717 

deb 

10s19* 

61  j 

f  lk  1 

38s0e 

1 

718 

test  peb 

20 s 16* 

620 

c  1 4 

42s0e 

1 

719 

nonart 

20  s  1  6* 

621 

c  1 4 

42s0e 

1 

720 

flk  1 

20s 1 6* 

644 

core 

10s19w 

1 

721 

test  peb 

20s 1 6* 

645 

deb 

10s19w 

1 

722 

nonart 

20  si  6* 

646 

ut  flk  3 

10s19w 

1 

723 

deb 

20 si  6* 

647 

f lk  2 

10s19w 

1 

724 

deb 

20s 16* 

64  3 

ut  flk  1 

10s19w 

1 

725 

nonart 

20s 1 6* 

649 

flk  2 

10s19w 

1 

726 

flk  3 

20s 1 6* 

650 

scraper 

10s19w 

1 

727 

flk  2 

20s1 6* 

651 

deb 

10s19w 

1 

728 

core 

20sl6* 

652 

deb 

10s19w 

1 

732 

flk  3 

20s16w 

653 

ut  core 

1 

733 

flk  2 

20s  16* 

657 

flk  2 

42s0e 

1 

734 

flk  2 

20s1 6w 

658 

c  14 

42s0e 

1 

735 

nonart 

20  si  6* 

675 

c  1 4 

42s0e 

1 

736 

flk  2 

20s1 6* 

676 

c  1 4 

42s0e 

1 

737 

flk  3 

20s16w 

677 

c  1 4 

42s0e 

1 

738 

nonart 

20s1 6* 

678 

cl  4 

42s0e 

1 

739 

ut  chunk 

20s 16* 

679 

c14 

42s0e 

1 

740 

nonart 

20s1 6* 

680 

c  1 4 

42s0e 

1 

741 

flk  2 

20sl6w 

681 

c  1 4 

42s0e 

1 

742 

ut  flk  3 

20s1 6* 

682 

c  1  4 

42s0e 

1 

743 

deb 

20s16w 

683 

cl  4 

42s0e 

1 

744 

flk  1 

20s1 6* 

684 

c  1 4 

42s0e 

1 

745 

deb 

20s16w 

693 

gs 

42s0e 

1 

746 

deb 

20s1 6* 

94 

deb 

10s19w 

1 

747 

deb 

20sl6w 

695 

deb 

10s19w 

1 

748 

flk  3 

20s1 6* 

696 

ut  flk  2 

10s 19* 

1 

749 

core 

20sl6* 

69/ 

*  deb 

10s19w 

1 

750 

deb 

20s1 6* 

698 

flk  2 

10s19w 

1 

751 

flk  3 

20s16w 

699 

deb 

10s19w 

1 

752 

flk  2 

20s1 6* 

700 

deb 

10s19w 

1 

753 

deb 

20s16* 

701 

deb 

10s19w 

1 

754 

deb 

20s1 6* 

702 

flk  2 

10319* 

1 

755 

nonart 

20 si  6* 

703 

flk  2 

10s19w 

1 

756 

flk  2 

20s16w 

704 

flk  3 

10s19* 

1 

757 

nonart 

20sl6w 

705 

ut  flk  2 

10s19w 

1 

758 

ut  flk  2 

20s1 6* 

706 

ut  flk  2 

10s19* 

1 

759 

non  art 

20sl6* 

70/ 

flk  2 

10s19w 

1 

760 

flk  2 

20s1 6* 

708 

peb 

10s  19w 

1 

761 

deb 

20  s  16* 

709 

flk  2 

10s19w 

1 

762 

flk  3 

20s1 6* 

710 

flk  2 

10s19* 

1 

763 

nonart 

20s16w 

710 

flk  2 

10s19« 

1 

764 

test  peb 

20s1 6* 

CAT.NO  ITEM 


QUAD  SUBUNIT  QTY 


766 

ut  flk  2 

20sl6w 

76/ 

test  peb 

20s1 6w 

768 

flk  2 

20s I6w 

709 

flk  3 

20s1 6w 

770 

flk  2 

20s16w 

771 

flk  2 

20s I6w 

772 

nonart 

20sl6w 

Hi 

deb 

20s16w 

774 

nonart 

20s16w 

775 

nonart 

20s16w 

776 

deb 

20sl6w 

777 

nonart 

20 si  6w 

778 

flk  3 

20sl6w 

779 

nonart 

20  s  1  6w 

780 

deb 

20sl6w 

781 

nonart 

20sl6w 

732 

nonart 

20sl6w 

78  j 

nonart 

20s16w 

784 

nonart 

20sl6w 

785 

nonart 

20s1 6w 

786 

flk  2 

20sl6w 

787 

test  peb 

20s16w 

788 

nonart 

20s16w 

789 

core 

20s1 6w 

790 

nonart 

20sl6w 

791 

deb 

20s1 6w 

792 

deb 

20sl6w 

796 

test  peb 

20s1 6w 

797 

nonart 

20s16w 

798 

nonart 

20s 1 6w 

799 

flk  2 

4n32w 

800 

flk  3 

4n32w 

801 

flk  2 

4n32w 

802 

flk  2 

4n32w 

803 

flk  3 

4n32w 

004 

ut  flk  2 

4n32w 

805 

flk  3 

4n32w 

806 

flk  1 

4n32w 

807 

test  peb 

4n32w 

808 

test  peb 

4n32w 

809 

flk  3 

4n32w 

810 

flk  2 

4n32w 

81  1 

nonart 

4n32w 

812 

flk  2 

4n32w 

81j 

flk  2 

4n32w 

814 

flk  1 

4n32w 

815 

flk  2 

4n32w 

016 

flk  2 

4n32w 

817 

flk  3 

4n32w 

818 

deb 

4n32w 

819 

core 

4n32w 

CAT. 

NO  ITEM 

QUAD 

820 

flk  3 

4n32w 

821 

flk  1 

4n32w 

822 

ut  flk  3 

4n32w 

823 

ut  flk  2 

4n32w 

824 

ut  flk  2 

4n32w 

825 

flk  3 

4n32w 

826 

flk  3 

4n32w 

827 

flk  2 

4n32w 

828 

ut  flk  2 

4n32w 

829 

flk  3 

4n32w 

830 

flk  2 

4n32w 

831 

flk  2 

4n32w 

832 

flk  3 

4n32w 

833 

flk  2 

4n32w 

834 

flk  3 

4n32w 

835 

flk  3 

4n32w 

836 

flk  2 

4n32w 

837 

flk  3 

4n32w 

838 

flk  2 

4n32w 

839 

ut  flk  1 

4n32w 

840 

deb 

4n32w 

841 

flk  2 

4n32w 

842 

flk  3 

4n32w 

843 

core 

4n32w 

844 

ut  chunk 

4n32w 

857 

core 

4n32w 

873 

flk  3 

8s27w 

874 

flk  2 

8s27  w 

875 

flk  1 

8s27w 

875 

flk  2 

8s27w 

876 

ut  flk  2 

8s27w 

877 

core 

8s27w 

878 

scraper 

8s27w 

879 

flk  1 

8s27w 

880 

core 

8s27w 

881 

test  core 

8s27w 

882 

ut  flk  1 

8s27w 

883 

ut  flk  1 

8s27w 

883 

ut  flk  2 

8s27w 

884 

core 

8s27w 

885 

deb 

8s27w 

886 

ut  flk  2 

8s27w 

887 

core 

8s27w 

888 

scraper 

20n44w 

889 

flk  3 

20n44w 

890 

flk  3 

20n44w 

891 

flk  3 

20n44w 

892 

ut  chunk 

20n44w 

893 

flk  1 

20n44w 

894 

flk  3 

20n44w 

895 

core 

20n44w 

CAT .NO 

HIM 

00  Alt  .00 HUN  IT 

(JTY 

CAT.  NO 

XT  KM 

go  ad  :;ij{jijmxt 

grr 

N9<> 

ul  Ilk  2 

2Uti44w 

1 

962 

flk  1 

20ri4e 

1 

U'tt 

ul.  I  lk  2 

2Uu44w 

1 

96  J 

cure 

44ri20w 

1 

M  • ;  it 

Ilk  I 

20n 44 w 

1 

964 

point 

2s22w 

1 

two 

I  lk  2 

20ii44w 

1 

977 

obsidian 

8ri0e 

1 

9  O'J 

I  lk  2 

20n44w 

1 

978 

c  1 4 

2s22w 

1 

Oil) 

ul  I  lk  1 

20n44w 

1 

979 

c  1 4 

1 32  6w 

1 

0  1  1 

Ilk  1 

20n40w 

1 

980 

obsidian 

40n0e 

1 

oi.’ 

del) 

20n44w 

1 

981 

cl  4 

1  s26w 

1 

01  ( 

Ilk  i 

20n44w 

1 

982 

c  14 

42n26w 

1 

0  14 

Ilk  J 

20n44w 

1 

983 

deb 

8s24e 

1 

915 

scraper 

20n44w 

1 

984 

hs 

8s24e 

1 

0  1 1) 

deb 

20n44w 

1 

985 

test  peb 

8s24e 

2 

017 

Ilk  2 

20n44w 

1 

986 

deb 

8s24e 

1 

0  id 

lest  peb 

20n44w 

1 

937 

ut  chunk 

8s24e 

1 

0  10 

f lk  2 

20n44w 

1 

988 

nonart 

8s24e 

1 

929 

scraper 

24n24w 

1 

989 

deb 

8s24e 

1 

0j0 

f lk  2 

24n24w 

1 

990 

nonart 

8s24e 

1 

Oil 

flk  3 

24n24w 

1 

991 

h3 

8s24e 

1 

932 

ut  flk  2 

24n24w 

1 

992 

test  peb 

8s24e 

1 

Oii 

flk  3 

24n24w 

1 

993 

flk  3 

8s24e 

1 

0  j4 

bone 

I6sl2e 

1 

994 

nonart 

8s24e 

1 

0  J‘3 

hs 

32sl6e 

1 

995 

ut  flk  2 

8s24e 

i 

9  j6 

hs 

32sl6e 

2 

996 

hs 

8s24e 

1 

937 

ut  flk  1 

32sl6e 

1 

997 

flk  2 

8s24e 

1 

9i7 

ut  flk  2 

32sl6e 

1 

998 

deb 

8s24e 

2 

oja 

anvil 

24n24w 

1 

999 

deb 

8s24e 

1 

0J0 

obsidian 

44n20w 

1 

1000 

hs 

8s24e 

1 

040 

core 

5n5w 

1 

1001 

deb 

8s24e 

1 

04  1 

test  peb 

40nl6w 

1 

1002 

flk  2 

8s24e 

1 

042 

ceram 

2s16e 

1 

1002 

flk  2 

8s24e 

1 

94  i 

flk  3 

2s16e 

1 

1003 

nonart 

8s24e 

1 

944 

hs 

44n20w 

1 

1004 

deb 

8s24e 

1 

945 

ut  flk  3 

44n20w 

1 

1005 

deb 

8s24e 

1 

046 

nonart 

44n20w 

2 

1006 

test  peb 

8s24e 

1 

947 

deb 

44n20w 

1 

1007 

deb 

8s24e 

1 

948 

flk  2 

44n20w 

1 

1008 

obsidian 

1 2n22w 

1 

949 

test  peb 

40n16w 

1 

1019 

cl  4 

J2n2e 

1 

950 

flk  2 

40n 1 6w 

1 

1041 

flk  2 

12n22w 

1 

951 

flk  2 

40n16w 

1 

1042 

ut  flk  3 

1 2n22w 

1 

952 

flk  3 

40nl 6w 

1 

1043 

nonart 

12n22w 

1 

05J 

ut  flk  1 

40nl6w 

1 

1044 

core 

1 2n22w 

i 

954 

flk  2 

20n4e 

1 

1045 

test  peb 

1 2n22u 

2 

055 

deb 

20n4e 

1 

1046 

test  peb 

12n22w 

2 

956 

ut  flk  2 

20n4e 

1 

1047 

flk  1 

1 2n22w 

1 

957 

flk  3 

20n4e 

1 

1048 

test  peb 

1 2n22w 

3 

058 

’ut  flk  2 

20n4e 

1 

1049 

test  peb 

12n22w 

1 

950 

flk  2 

20n4e 

1 

1050 

flk  2 

12n22w 

1 

960 

ut  flk  2 

20n4e 

1 

1050 

flk  2 

12n22w 

1 

960 

ut  flk  3 

20n4e 

1 

1050 

flk  3 

1 2n22w 

1 

961 

flk  3 

20n4e 

1 

1050 

flk  2 

12n22w 

1 

961 

flk  3 

20n4e 

1 

1050 

flk  3 

12n22w 

1 

410 


ii 


CAT.NO 

ITEM 

QUAD  SUBUNIT 

QTY 

CAT.NO 

ITEM 

QUAD  SUBUNIT 

QTY 

1051 

flk  2 

1 2n22w 

1 

1088 

flk  2 

42n26w 

1 

1051 

flk  2 

12n22w 

1 

1083 

flk  2 

42n26w 

1 

1052 

flk  2 

1 2n22w 

1 

1089 

nonart 

42n26w 

1 

105  J 

flk  2 

12n22w 

1 

1090 

ut  flk  1 

42n26w 

1 

1055 

flk  j 

1 2n22w 

1 

1090 

ut  flk  2 

42n26w 

1 

1054 

flk  2 

12n22w 

1 

1090 

ut  flk  2 

42n26w 

1 

1054 

flk  3 

1 2n22w 

1 

1091 

flk  2 

42n26w 

1 

1055 

test  peb 

12n22w 

3 

1091 

flk  3 

42n26w 

1 

1056 

flk  3 

1 2n22w 

1 

1091 

flk  3 

42n26w 

1 

1057 

flk  3 

12n22w 

1 

1092 

nonart 

42n26w 

1 

1058 

flk  2 

12n22w 

1 

1093 

flk  2 

42n26w 

1 

1058 

flk  2 

1 2n22w 

1 

1093 

flk  2 

42n26w 

1 

1058 

flk  2 

12n22w 

1 

1094 

deb 

42n26w 

4 

1059 

anvil 

2s24w 

1 

1095 

flk  1 

42n26w 

1 

1060 

flk  2 

17n15e 

1 

1095 

metal 

42n26w 

1 

1061 

deb 

17n15e 

1 

1096 

hs 

42n26w 

1 

1062 

scraper 

17n15e 

2 

1097 

nonart 

42n26w 

1 

106  j 

core 

17n15e 

1 

1098 

core 

36n32w 

1 

1064 

flk  3 

17n15e 

1 

1099 

flk  3 

8n0e 

1 

1065  ■ 

■flk  2 

17n15e 

1 

1100 

flk  3 

19n32w 

1 

1065 

flk  3 

17n15e 

1 

1 100 

flk  3 

19n32w 

1 

1066 

flk  2 

1s26w 

1 

1101 

flk  2 

19n32w 

1 

1066 

flk  3 

ls26w 

1 

1102 

ut  flk  2 

19n32w 

1 

1066 

flk  3 

1  s26w 

1 

1103 

flk  2 

19n32w 

1 

1066 

flk  3 

1  s26w 

1 

1 104 

flk  3 

19n32w 

1 

1067 

flk  1 

2sl6e 

1 

1105 

flk  3 

19n32w 

1 

1067 

flk  2 

2sl6e 

1 

1106 

ut  flk  1 

2sl6e 

1 

1068 

core 

2s  1  6e 

2 

1107 

flk  2 

2s  1  6e 

1 

1 06  y 

flk  2 

2s16e 

1 

1108 

test  peb 

28n20w 

1 

1070 

ut  flk  2 

2s  1  6e 

1 

1109 

ut  flk  2 

28n20w 

1 

1070 

ut  flk  2 

2sl6e 

1 

1110 

ut  flk  2 

36n32w 

1 

1071 

nonart 

2s1  6e 

•  1 

1110 

ut  flk  2 

36n32w 

1 

1072 

test  peb 

2sl6e 

3 

1111 

flk  2 

36n32w 

1 

107  j 

flk  3 

32n2e 

1 

1111 

flk  2 

36n32w 

1 

1074 

ut  flk  2 

32n2e 

1 

1112 

flk  3 

36n32w 

2 

1075 

hs 

32n2e 

1 

1112 

flk  2 

36n32w 

1 

1076 

flk  3 

32n2e 

1 

1113 

ut  flk  1 

36n32w 

1 

1077 

flk  2 

32n2e 

1 

1114 

ut  flk  3 

2s22w 

1 

1078 

flk  2 

32n2e 

1 

1115 

core 

2s22w 

1 

1079 

flk  1 

32n2e 

1 

1116 

nonart 

2s22w 

1 

107  9 

flk  3 

32n2e 

1 

1 1 17 

nonart 

2s22w 

2 

1080 

flk  2 

32n2e 

1 

1118 

nonart 

2s22w 

4 

1080 

flk  3 

32n2e 

1 

1 1 19 

flk  2 

2s22w 

1 

1081 

test  peb 

32n2e 

1 

1120 

core 

2s22w 

1 

1082 

ut  flk  1 

32n2e 

1 

1121 

nonart 

2s22w 

2 

1082 

ut  flk  3 

32n2e 

1 

1122 

flk  2 

2s22w 

1 

1083 

flk  2 

32n2e 

1 

1123 

scraper 

2s22w 

1 

1084 

deo 

42n26w 

1 

1124 

flk  3 

2s22w 

1 

1085 

flk  3 

42n26w 

1 

1125 

ut  flk  1 

2s22w 

1 

108o 

nonart 

42n26w 

2 

1125 

ut  flk  2 

2s22w 

1 

1087 

deb 

42n26w 

1 

1125 

ut  flk  2 

2s22w 

1 

CAT.NO 

ITEM 

QUAD  SUBUNIT 

QTY 

CAT.NO 

ITEM 

QUAD 

1125 

ut  flk 

2 

2s22w 

1 

1 160 

deb 

36nl6w 

1126 

core 

2s22w 

2 

1161 

deb 

36nl6w 

1127 

ut  flk 

2 

2s22w 

1 

1162 

flk  2 

36nl6w 

1127 

ut  flk 

2 

2s22w 

1 

1163 

deb 

36n 1 6w 

1127 

ut  flk 

2 

2s22w 

1 

1164 

hs 

36nl6w 

1128 

ut  flk 

1 

2s22w 

1 

1165 

flk  2 

32n2e 

1128 

ut  flk 

1 

2s22w 

1 

1166 

scraper 

32n2e 

1129 

flk  2 

2s22w 

1 

1167 

flk  1 

32n2e 

1129 

flk  2 

2s22w 

1 

1 167 

flk  3 

32n2e 

1129 

flk  3 

2s22w 

1 

1168 

flk  3 

32n2e 

1130 

flk  2 

2s22w 

1 

1 168 

flk  3 

32n2e 

1131 

flk  2 

2s22w 

1 

1168 

flk  3 

32n2e 

1132 

nonart 

2s22w 

3 

1 169 

flk  3 

32n2e 

1133 

core 

2s22w 

2 

1170 

ut  flk  2 

32n2e 

1134 

flk  2 

2s22w 

1 

1171 

flk  3 

32n2e 

1134 

flk  2 

2s22w 

1 

1172 

flk  2 

32n2e 

1135 

flk  2 

2s22w 

1 

1173 

ut  flk  3 

32n2e 

1 1  _j6 

test  peb 

2s22w 

1 

1174 

flk  2 

I6s0e 

1137 

nonart 

2s22w 

1 

1175 

nonart 

I6s0e 

1138 

flk  1 

2s22w 

1 

1176 

ut  flk  3 

16s0e 

1 138 

flk  1 

2s22w 

1 

1177 

deb 

I6s0e 

1138 

flk  2 

2s22w 

1 

1178 

test  peb 

19n32w 

1139 

flk  2 

2s22w 

1 

1 179 

flk  3 

19n32w 

1140 

ut  flk 

1 

2s22w 

1 

1179 

flk  3 

19n32w 

1140 

ut  flk 

2 

2s22w 

1 

1 180 

flk  2 

19n32w 

1 140 

ut  flk 

2 

2s22w 

1 

1181 

flk  2 

19n32w 

1 140 

ut  flk 

2 

2s22w 

1 

1 181 

flk  3 

19n32w 

1140 

ut  flk 

2 

2s22w 

1 

1182 

test  peb 

19n32w 

1140 

ut  flk 

2 

2s22w 

1 

1183 

core 

19n32w 

1190 

ut  flk 

3 

2s22w 

1 

1184 

flk  3 

19n32w 

1141 

ut  flk 

1 

2  s22w 

1 

1 185 

flk  2 

19n32w 

1142 

nonart 

2s22w 

3 

1186 

ut  flk  2 

19n32w 

1143 

core 

2s22w 

3 

1  186 

ut  flk  3 

19n32w 

1144 

nonart 

2s22w 

1 

1186 

ut  flk  3 

19n32w 

1 145 

flk  2 

2s22w 

1 

1 187 

flk  1 

40n0e 

1146 

flk  2 

2322w 

1 

1188 

flk  2 

40n0e 

1  147 

nonart 

2s22w 

1 

1 189 

deb 

40n0e 

1  148 

ut  flk 

2 

2s22w 

1 

1190 

hs 

40n0e 

1148 

ut  flk 

3 

2s22w 

1 

1 191 

ut  flk  2 

40n0e 

1148 

ut  flk 

3 

2s22w 

1 

1192 

nonart 

40n0e 

1149 

core 

2s22w 

1 

1 193 

flk  1 

40n0e 

1150 

core 

2s22w 

1 

1194 

deb 

40n0e 

1151 

metate 

2s22w 

1 

1195 

metal 

40n0e 

1152 

core 

2s22w 

2 

1196 

ut  flk  1 

40n0e 

1  153 

nonart 

2s22w 

1 

1 196 

ut  flk  3 

40n0e 

1154 

ut  flk 

1 

17n15e 

1 

1197 

flk  3 

40n0e 

1  155 

flk  3 

17n15e 

1 

1 198 

test  peb 

40n0e 

1 156 

flk  2 

17n15e 

1 

1199 

shell 

40n0e 

1  157 

ut  flk 

3 

17n15e 

1 

1200 

scraper 

40n0e 

1 158 

flk  2 

17n15e 

1 

1201 

deb 

40n0e 

1  159 

deb 

36n  I6w 

2 

1202 

flk  1 

40n0e 

CAT.NO 

ITEM 

QUAD  SUBUNIT 

QTY 

CAT.NO 

ITEM 

QUAD 

1202 

f lk  2 

40n0e 

1 

1237 

flk  1 

32s4w 

120  j 

f Ik  2 

40n0e 

1 

1238 

core 

32s4w 

1 203 

flk  2 

40n0e 

1 

1239 

flk  3 

32s4w 

120  3 

flk  2 

40n0e 

1 

1239 

flk  2 

32s4w 

1204 

core 

40n0e 

2 

1240 

ut  flk  2 

32s4w 

1205 

ut  chunk 

40n0e 

2 

1240 

ut  flk  2 

32s4w 

1206 

nonart 

40n0e 

1 

1240 

ut  flk  2 

32s4w 

120/ 

test  peb 

40n0e 

1 

1240 

ut  flk  2 

32s4w 

1208 

deb 

40n0e 

3 

1240 

ut  flk  2 

32s4w 

1209 

ut  chunk 

40n0e 

1 

1241 

scraper 

32s4w 

1210 

nonart 

40n0e 

1 

1242 

flk  3 

4n0e 

121 1 

flk  3 

40n0e 

1 

1243 

flk  3 

4n0e 

1212 

nonart 

40n0e 

1 

1244 

glass 

4n0e 

121  j 

test  peb 

1 2n22w 

1 

1245 

flk  2 

4n0e 

1214 

flk  2 

1 2n22w 

1 

1246 

core 

4n0e 

1215 

flk  2 

12n22w 

1 

1247 

flk  2 

4n0e 

1216 

flk  3 

1 2n22w 

1 

1248 

flk  2 

4n0e 

1217 

core 

1 2n22w 

1 

1249 

glass 

4n0e 

1218 

flk  2 

12n22w 

1 

1250 

flk  1 

4n0e 

1218 

flk  3 

12n22w 

1 

1251 

ut  flk  1 

4n0e 

1218 

flk  3 

1 2n22w 

1 

1252 

glass 

0n4w 

1219 

flk  2 

12n22w 

1 

1253 

nonart 

0n4w 

1219 

flk  2 

1 2n22w 

1 

1254 

nonart 

0n4w 

1220 

flk  2 

1 2n22w 

1 

1255 

glass 

0n4w 

1220 

flk  3 

1 2n22w 

1 

1256 

flk  1 

0n4w 

1221 

core 

1 2n22w 

1 

1257 

ut  flk  1 

0n4w 

1222 

core 

12n22w 

1 

1257 

ut  flk  2 

0n4w 

122  J 

core 

32s4w 

1 

1258 

flk  2 

0n4w 

1224 

bs 

8n0e 

1 

1259 

flk  2 

0n4w 

1225 

core 

32s4w 

1 

1260 

glass 

0n4w 

1226 

flk  1 

8n0e 

1 

1261 

glass 

0n4w 

1226 

flk  3 

8n0e 

1 

1262 

deb 

0n4w 

1227 

g  lass 

8n0e 

1 

1263 

deb 

44s8e 

1228 

flk  2 

8n0e 

1 

1264 

flk  2 

44s8e 

1228 

flk  3 

8n0e 

1 

1265 

nonart 

44s8e 

1229 

flk  2 

8n0e 

1 

1266 

ut  flk  2 

44s8e 

1  2  JO 

flk  3 

8n0e 

1 

1267 

hs 

40sl6e 

1 2  J 1 

flk  1 

32s4w 

1 

1268 

glass 

1  nOe 

1 2  j  1 

flk  1 

32s4w 

1 

1269 

flk  3 

1s26w 

12j2 

flk  1 

32s4w 

1 

1269 

flk  3 

1  s26w 

1232 

flk  2 

32s4w 

1 

1270 

nonart 

1  s26w 

1232 

flk  2 

32s4w 

1 

1271 

flk  1 

1s26w 

1233 

flk  1 

32s4w 

1 

1271 

flk  3 

1s26w 

1233 

flk  1 

32s4w 

1 

1272 

flk  2 

'.s26w 

1234 

ut  flk  1 

32s4w 

1 

1273 

flk  1 

1  s26w 

1234 

ut  flk  2 

32s4w 

1 

1274 

flk  2 

2s24w 

1235 

flk  2 

32s4w 

1 

1275 

flk  2 

2s24w 

12  35 

flk  2 

32s4w 

1 

1276 

ceram 

24s18e 

1235 

flk  2 

32s4w 

1 

1277 

flk  3 

24s4e 

1236 

f  1 K  2 

32s4w 

1 

1278 

flk  2 

24s4e 

1236 

flk  2 

32s4w 

1 

1279 

hs 

2434e 

cat.no 

ITEM 

QUAD  SUBUNIT 

QTY 

CAT. NO 

ITEM 

QUAD 

1280 

flk  2 

24s4e 

1 

1311 

flk  2 

2s24w 

1281 

flk  2 

12n22w 

1 

1311 

flk  2 

2s24w 

1281 

flk  2 

12n22w 

1 

1311 

flk  2 

2s24w 

1281 

-flk  2 

12n22w 

1 

1312 

flk  1 

2s24w 

1281 

flk  2 

12n22w 

1 

1313 

flk  2 

36n 16w 

1282 

flk  1 

32s4w 

1 

1314 

core 

36n 1 6w 

1282 

flk  1 

32s4w 

1 

1315 

hs 

2s22w 

1282 

flk  1 

32s4w 

1 

1316 

nonart 

2s22w 

1282 

flk  1 

32s4w 

1 

1317 

core 

2s22w 

1282 

flk  2 

32s4w 

1 

1318 

nonart 

2s22w 

1283 

hs 

1s26w 

1 

1319 

flk  2 

2s22w 

1284 

flk  2 

1s26w 

1 

1319 

flk  2 

2s22w 

1285 

ut  flk  3 

1  s26w 

1 

1319 

flk  3 

2s22w 

1286 

flk  2 

1s26w 

1 

1320 

ut  flk  2 

2s22w 

1286 

flk  2 

1  s26w 

1 

1321 

flk  2 

2s22w 

1237 

scraper 

1s26w 

1 

1322 

ut  flk  1 

2s22w 

1288 

nonart 

1s26w 

1 

1322 

ut  flk  2 

2s22w 

1289 

core 

1s26w 

2 

1322 

ut  flk  3 

2s22w 

1290 

flk  2 

1  s26w 

1 

1323 

nonart 

2s22w 

1290 

flk  2 

1s26w 

1 

1324 

test  peb 

2s22w 

1290 

flk  3 

1s26w 

1 

1325 

flk  2 

2s22w 

1291 

flk  2 

1s26w 

1 

1326 

nonart 

2s22w 

1292 

nonart 

1  s26w 

1 

1327 

flk  1 

2s22w 

1293 

nonart 

1  s26w 

1 

1328 

ut  flk  2 

2s22w 

1294 

ut  flk  2 

1  s26w 

1 

1329 

flk  2 

36nl6w 

1294 

ut  flk  2 

1s26w 

1 

1330 

deb 

36nl6w 

1295 

flk  2 

1  s26w 

1 

1331 

flk  3 

36nl6w 

1296 

flk  2 

1s26w 

1 

1332 

flk  1 

36n  1  6w 

1297 

flk  3 

1  s26w 

1 

1333 

nonart 

36nl6w 

1297 

flk  2 

1s26w 

1 

1 33^ 

ut  flk  2 

36n1 6w 

1298 

flk  2 

1  s26w 

1 

1335 

nonart 

36n16w 

1299 

deb 

1s26w 

1 

1336 

flk  2 

36n 1 6w 

1300 

core 

1s26w 

1 

1337 

deb 

36n16w 

1 301 

flk  3 

1s26w 

1 

1338 

flk  3 

36n 1 6w 

1  302 

flk  2 

1s26w 

1 

1339 

test  peb 

36nl6w 

1303 

flk  3 

2s24w 

1 

1340 

flk  3 

36n 1 6w 

1304 

flk  2 

2s24w 

1 

1341 

flk  2 

36n 1 6w 

1305 

flk  2 

2s24w 

1 

1342 

test  peb 

36n 1 6w 

1306 

flk  1 

2s24w 

1 

1343 

flk  3 

36n16w 

1306 

flk  2 

2s24w 

1 

1344 

flk  3 

36n  1  6w 

1  306 

flk  3 

2s24w 

1 

1345 

flk  3 

36n 1 6w 

1307 

scraper 

2s24w 

1 

1346 

test  peb 

36n1 6w 

1308 

hs 

2s24w 

1 

1347 

flk  3 

36n16w 

1309 

flk  2 

2s24w 

1 

1348 

nonart 

36n 1 6w 

1309 

flk  2 

2s24w 

1 

1349 

flk  2 

36nl6w 

1310 

flk  2 

2s24w 

1 

.350 

ut  flk  2 

36n 1 6w 

1311 

flk  1 

2s24w 

1 

1351 

flk  3 

2s24w 

1311 

flk  1 

2s24w 

1 

1351 

flk  3 

2s24w 

131  1 

flk  1 

2s24w 

1 

1352 

scraper 

2s24w 

131  1 

flk  2 

2s24w 

1 

1353 

flk  1 

2s24w 

1311 

flk  2 

2s24w 

1 

1353 

flk  2 

2s24w 

CAT . NO 

ITLM 

QUAD 

SUBUNIT  QTY 

1  383 

flk  2 

2s24w 

1 

1  354 

f lk  2 

2s24w 

1 

1  35  4 

flk  3 

2s24w 

1 

1353 

flk  1 

2s24w 

1 

1386 

flk  1 

2s24w 

1 

U56 

flk  2 

2s24w 

1 

1  J‘j>7 

nonart 

2s24w 

1 

1358 

flk  2 

2s24w 

1 

1358 

flk  3 

2s24w 

1 

1358 

flk  2 

2s24w 

1 

1358 

flk  2 

2s24w 

1 

1358 

flk  3 

2s24w 

1 

1  J‘39 

flk  3 

2s24w 

1 

lj‘39 

flk  2 

2s24w 

1 

1  j60 

hs 

2s24w 

1 

1361 

obsidian 

1 

2100 

lith 

36nl6w 

1 

1282 

ut  core 

32s4w 

5 

898 

flk 

20n44w 

1 

1500 

core 

20s 1 6w 

1 

Catalog  of  Artifacts 


CAT.NO  item 

QUAD  SUBUNIT 

QTY 

CAT.NO 

ITEM 

QUAD  SUBUNIT 

QTY 

1  ut  f lk  2 

0 

1 

51 

flk  2 

0 

1 

2  f lk  2 

0 

1 

52 

flk  1 

0 

1 

J  flk  j 

0 

1 

53 

flk  3 

0 

1 

4  flk  2 

0 

1 

54 

core 

0 

1 

5  flk 

0 

1 

55 

test  peb 

0 

1 

6  flk  2 

0 

1 

56 

ut  flk  2 

0 

1 

7  flk  2 

0 

1 

57 

ut  flk  2 

0 

1 

8  flk  2 

0 

1 

58 

flk  3 

0 

1 

9  flk  2 

0 

1 

59 

flk  2 

0 

1 

10  flk  2 

0 

1 

60 

ut  flk  2 

0 

1 

1 1  ut  flk  2 

0 

1 

61 

flk  3 

0 

1 

12  flk  2 

0 

1 

62 

flk  3 

0 

1 

1 3  flk  2 

0 

1 

63 

flk  2 

0 

1 

14  flk  1 

0 

1 

64 

test  peb 

0 

1 

15  test  peb 

0 

1 

65 

flk  3 

0 

1 

16  flk  2 

0 

1 

66 

test  peb 

0 

1 

17  hs 

0 

1 

67 

flk  3 

0 

1 

18  ut  flk  1 

0 

1 

68 

flk  2 

0 

1 

19  flk  1 

0 

1 

69 

core 

0 

1 

20  ut  flk  2 

0 

1 

70 

flk  2 

0 

1 

21  deb 

0 

1 

71 

flk  2 

0 

1 

22  flk  2 

0 

1 

72 

core 

0 

1 

23  test  peb 

0 

1 

73 

flk  2 

0 

1 

24  ut  flk  1 

0 

1 

74 

flk  2 

0 

1 

25  hs 

0 

1 

75 

ut  flk  2 

0 

1 

26  ut  flk  2 

0 

1 

76 

ut  flk  2 

0 

1 

27  flk  3 

0 

1 

77 

flk  2 

0 

1 

28  flk  1 

0 

1 

78 

flk  2 

0 

1 

29  flk  2 

0 

1 

79 

deb 

0 

1 

30  flk  3 

0 

1 

80 

flk  2 

0 

1 

31  flk  2 

0 

1 

81 

flk  3 

0 

1 

32  scraper 

0 

1 

82 

flk 

2 

1 

33  flk  1 

0 

2 

83 

core 

0 

1 

33  flk  3 

0 

1 

84 

pestle 

0 

1 

34  flk  2 

0 

1 

85 

nonart 

0 

1 

35  test  peb 

0 

1 

86 

flk  2 

0 

2 

36  flk  2 

0 

1 

87 

nonart 

0 

1 

37  flk  3 

0 

1 

88 

ut  flk  3 

0 

1 

38  core 

0 

1 

89 

flk  3 

0 

1 

39  flk  3 

0 

1 

90 

metate 

0 

1 

40  core 

0 

1 

91 

flk  2 

0 

1 

41  ut  flk  2 

0 

1 

92 

flk  2 

0 

1 

42  flk  2 

0 

1 

93 

ut  flk  3 

0 

1 

4j  flk  3 

0 

1 

94 

flk  3 

0 

1 

44  flk  2 

0 

1 

95 

ut  flk  3 

0 

3 

45  flk. 3 

0 

1 

96 

test  peb 

0 

1 

46  flk  3 

0 

1 

97 

test  peb 

0 

3 

47  flk  1 

0 

1 

98 

ut  flk  2 

0 

2 

48  flk  2 

0 

1 

99 

ut  flk  3 

0 

1 

49  flk  1 

0 

1 

100 

flk  3 

0 

1 

50  hs 

0 

1 

101 

flk  3 

0 

1 

ME' 


CAT.NO  item  quad  subunit  qty 


192  f lk  1  01 

193  flk  2  01 

194  nonart  0  1 

195  flk  0  1 

196  ceram  0  1 

197  ut  flk  2  01 

198  flk  2  01 

199  flk  3  01 

200  flk  1  01 

201  flk  2  01 

202  deb  0  1 

203  flk  2  01 

204  flk  2  01 

205  flk  1  01 

206  flk  2  01 

207  ut  flk  3  01 

208  flk  2  01 

209  core  0  1 

210  core  0  1 

2 1 1  core  0  1 

212  flk  2  01 

213  biface  0  1 

214  core  0  1 

215  obsidian  0  1 

216  ut  flk  3  01 

217  flk  2  01 

218  flk  2  02 

219  core  0  1 

220  hs  0  1 

221  core  0  1 

222  nonart  0  1 

223  ut  flk  2  01 

224  flk  3  01 

225  flk  1  0  1 

226  ut  flk  1  01 

227  deb  0  1 

228  ut  flk  2  01 

22 9  flk  3  01 

2J0  core  0  1 

2j1  flk  2  01 

232  test  peb  0  1 

233  hs  0  1 

234  flk  2  01 

235  flk  2  01 

236  flk  2  01 

237  flk  2  02 

238  flk  2  02 

239  core  0  1 

2UQ  core  0  2 

241  hs  0  1 

242  core  0  1 


CAT.NO  ITEM  QUAD  SUBUNIT  QTY 


243  ut  flk  3  0  1 

244  flk  2  02 

245  flk  2  01 

246  deb  0  1 

247  flk  3  01 

248  flk  2  01 

249  flk  2  01 

250  ut  flk  1  01 

251  flk  2  01 

252  flk  3  01 

253  ut  flk  1  01 

254  hs  0  1 

255  core  0  1 

256  flk  3  01 

257  deb  0  1 

258  scraper  0  1 

259  flk  1  01 

260  flk  3  01 

261  flk  2  01 

262  flk  2  01 

263  test  peb  0  1 

264  flk  2  01 

265  test  peb  0  2 

266  flk  3  01 

267  obsidian  0  1 

268  core  0  1 

269  ut  flk  3  01 

270  flk  2  01 

271  ut  flk  2  01 

272  flk  3  01 

273  test  peb  0  1 

274  flk  3  01 

275  ut  flk  3  01 

276  flk  2  01 

277  test  peb  0  1 

278  flk  1  0  2 

279  flk  1  0  1 

280  test  peb  0  1 

281  fcr  0  1 

282  fcr  0  1 

283  core  0  1 

284  flk  2  0  1 

285  flk  2  01 

236  flk  2  01 

287  flk  1  01 

288  core  0  1 

289  flk  3  01 

290  core  0  1 

291  nonart  0  1 

292  flk  2  01 

2 93  core  0  1 


CAT.NO  item 

294  core 

295  f lk  2 

296  ceram 

297  flk  2 

298  flk  2 

299  scraper 

300  flk  2 

301  ut  flk  2 

302  flk  1 

303  flk  2 

304  ut  flk  2 
308  flk  3 

306  flk  2 

307  flk  3 

308  core 

309  flk  2 

310  flk  3 

311  flk  2 

312  flk  1 

31 3  ut  flk  1 

314  flk  2 

315  deb 

316  flk  3 

317  flk  2 

318  flk  1 

319  ceram 

320  flk  3 

321  flk  2 

322  core 

32j  flk  3 

324  deb 

325  te3t  peb 

326  flk  3 

327  core 

328  flk  3 

329  deb 

330  flk  1 

331  core 

332  deb 

333  flk  1 

334  flk  2 

335  flk  2 

336  flk  3 

337  core 

338  core 

339  flk  2 

340  flk  2 

341  flk  2 

342  deb 

343  flk  1 

344  flk  3 


QUAD  SUBUNIT  QTY 

0  1 
0  1 
0  2 
0  1 
0  1 
0  1 
0  2 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  2 
0  2 
0  1 
0  2 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 
0  1 


CAT.NO  ITEM  QUAD  SUBUNIT  QTY 


345  core  0  1 

346  core  0  1 

347  core  0  2 

348  flk  1  01 

349  flk  2  01 

350  core  0  2 

351  deb  0  l 

352  flk  2  0  1 

353  ut  flk  2  01 

354  flk  2  01 

355  flk  1  01 

356  flk  2  02 

357  ut  flk  2  01 

358  core  0  1 

359  hs  0  1 

360  deb  0  1 

361  flk  2  01 

362  scraper  0  1 

363  hs  0  1 

364  flk  1  01 

365  deb  0  1 

366  ceram  0  3 

367  flk  2  Cl 

368  flk  2  01 

369  ut  flk  1  01 

370  test  peb  0  1 

371  pestle  0  1 

372  core  0  1 

373  flk  2  01 

374  flk  1  01 

375  flk  1  01 

376  fcr  0  1 

377  core  0  1 

378  core  0  1 

379  test  peb  0  1 

380  core  0  1 

381  core  0  1 

382  test  peb  0  2 

383  ut  flk  3  01 

384  core  0  1 

385  ut  flk  2  01 

386  ut  flk  2  01 

387  flk  2  01 

388  flk  1  01 

389  flk  2  01 

390  flk  2  01 

391  deb  0  1 

392  core  0  1 

393  flk  3  01 

394  flk  3  0  l 

395  flk  1  01 


420 
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CAT.NO  item 

396  flk  2 

397  ut  flk  3 

398  flk  Z 

399  core 

400  flk  2 

401  test  peb 

402  core 

403  core 

404  flk  2 

405  flk  3 

406  fcr 

407  deb 

408  deb 

409  flk  2 

410  ut  flk  2 

411  ut  core 

412  deb 

413  flk  1 

414  ut  flk  3 

415  flk  1 

416  flk  2 

417  flk  2 

418  ut  flk  2 

419  deb 

420  flk  1 

421  hs 

422  ut  flk  2 

423  deb 

424  deb 

425  nonart 

426  flk  3 

427  flk  2 

428  flk  2 

429  deb 

430  gs 

431  hs 

432  deb 

433  scraper 

434  flk  3 

435  ut  core 

436  flk  2 

437  deo 

438  flk  3 

439  core 

440  flk  1 

441  flk  1 

442  biface 

443  core 

444  flk  2 

445  flk  1 

446  flk  1 


QUAD  SUBUNIT  QTY 


CAT.NO  ITEM 

447  ut  flk  2 

448  core 

449  flk  2 

450  biface 

451  flk  1 

452  flk  1 

453  flk  2 

454  deb 

455  flk  2 

456  flk  3 

457  flk  2 

458  flk  1 

459  ut  flk 

460  flk  3 

461  flk  2 

462  core 

463  flk  3 

464  ut  flk  3 

465  flk  3 

466  flk  3 

467  flk  3 

468  flk  2 

469  flk  2 

470  flk  2 

471  deb 

472  core 

473  flk  2 

474  flk  3 

475  flk  2 

476  flk  2 

477  flk  3 

478  core 

479  flk  3 

480  core 

481  flk  2 

482  flk  1 

483  test  peb 

484  deb 

485  flk  1 
436  flk  1 

487  flk  2 

488  flk  2 

489  flk  3 

490  flk  2 

491  hs 

492  flk  1 

493  flk  2 

494  flk  2 

495  core 

496  flk  2 

497  flk  1 


QUAD  SUBUNIT  QTY 


I 


7  •• 

•.fb* mr , 


cat.no 


498  flk  3 

499  flk  3 

500  teat  peb 

501  flk  3 

502  flk  1 

503  ut  flk  2 

504  flk  3 

505  flk  2 

506  flk  1 

507  flk  3 

508  flk  2 

509  deb 

510  deb 

511  flk  3 

512  flk  2 

513  flk  3 

514  ut  chunk 

515  flk  2 

516  flk  2 
5 1 '  flk  2 

518  ut  chunk 

519  deb 

520  flk  2 

521  flk  2 

522  flk  2 

523  flk  1 

524  test  peb 

525  flk  3 

526  flk  1 

527  flk  3 

528  flk  3 

529  flk  3 

530  test  peb 

53 1  flk  3 

532  hs 

533  ut  flk  1 

534  flk  1' 

535  flk  1 

536  flk  3 

537  flk  2 

538  flk  1 

539  flk  1 

540  chopper 

541  obsidian 

542  deb 

543  flk  3 

544  flk  3 

545  flk  3 

546  flk  3 

547  core 

548  flk  2 


QUAD  SUBUNIT  QTY 


CAT. NO  ITEM 

549  flk  3 

550  deb 

551  ut  chunk 

552  flk  1 

553  flk  2 

554  ut  flk  2 

555  flk  3 

556  flk  3 

557  deb 

558  test  peb 

559  flk  2 

560  flk  2 

561  flk  3 

562  flk  2 

563  flk  1 

564  flk  3 

565  deb 

566  flk  3 

567  mano 

568  hs 

569  flk  3 

570  flk  3 

571  flk  3 

572  flk  3 

573  flk  3 

574  flk  3 

575  flk  2 

576  ut  flk  3 

577  flk  1 

578  core 

579  deb 

580  flk  2 

581  flk  3 

582  flk  2 

583  flk  2 

584  flk  2 

585  flk  2 

586  flk  1 

587  test  peb 

588  ut  flk  2 

589  ut  flk 

590  ut  flk  3 

591  deb 

592  flk  1 

593  flk  3 

594  flk  3 

595  deb 

596  deb 

597  flk  2 
590  deb 

599  flk  3 


QUAD  SUBUNIT  QTY 


m 
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CAT.NO  item 


600  flk  2 

601  flk  3 

602  flk  3 

603  flk  3 

604  core 

605  flk  3 

606  flk  2 

607  flk  2 

608  flk  2 

609  flk  2 

610  obsidian 

61 1  flk  2  - 

612  flk  2 

613  flk  2 

614  flk  2 

615  test  peb 

6 1 6  scraper 

617  hs 

618  hs 

619  flk  2 

620  nonart 

621  flk  3 

622  ut  chunk 

623  flk 

624  ut  chunk 

625  flk  1 

626  flk  2 

627  deb 

628  ut  chunk 

629  pestle 

630  hs 

631  deb 

632  core 

6 33  pestle 

634  rik  1 

635  flk  2 

636  flk  2 

637  deb 
6j8  mano 

639  flk  1 

640  flk  2 

641  deb 

642  flk  2 
64 J  gs 

644  flk  1 

645  flk  2 

646  flk  2 

647  flk  2 

648  flk  2 

649  flk  3 

650  flk  3 


QUAD  SUBUNIT  QTY 


CAT.NO  ITEM 


651 

deb 

652 

deb 

653 

deb 

654 

ut  chunk 

655 

flk  1 

656 

ut  chunk 

657 

hs 

658 

ceram 

659 

flk  1 

660 

deb 

661 

flk  2 

662 

flk  2 

663 

flk  2 

664 

flk  2 

665 

flk  2 

666 

flk  1 

667 

flk  2 

668 

flk  2 

669 

mano 

670 

flk  2 

671 

gs 

672 

nonart 

673 

test  peb 

674 

deb 

675 

test  peb 

676 

ut  core 

677 

flk  1 

678 

flk  3 

679 

test  peb 

680 

flk  1 

681 

flk  3 

682 

flk  2 

683 

ut  flk  2 

684 

flk  2 

685 

flk  2 

686 

flk  1 

687 

flk  1 

638 

core 

689 

flk  2 

690 

flk  2 

691 

flk  1 

692 

flk  2 

693 

obsidian 

694 

nonart 

695 

flk  1 

696 

deb 

697 

flk  2 

698 

flk  2 

699 

flk  3 

700 

ut  flk  2 

701 

flk  3 

QUAD  SUBUNIT  QTY 


CAT.NO 


ITEM 


QUAD  SUBUNIT  QTY 


702  f lk  2 

0 

1 

703  metate 

0 

1 

704  f Ik  1 

0 

1 

705  deb 

0 

1 

706  flk  2 

0 

1 

707  hs 

0 

1 

708  flk  1 

0 

1 

709  hs 

0 

3 

710  obsidian 

0 

1 

711  flk  1 

0 

1 

712  obsidian 

0 

1 

713  flk  2 

0 

1 

714  flk  2 

0 

1 

715  flk  2 

0 

1 

716  flk  3 

0 

1 

717  test  peb 

0 

1 

718  flk  1 

0 

1 

719  flk  2 

0 

1 

720  flk  2 

0 

1 

721  deb 

0 

1 

722  flk  1 

0 

1 

723  flk  3 

0 

1 

724  test  peb 

0 

1 

725  test  peb 

0 

1 

726  flk  3 

0 

1 

727  test  peb 

0 

1 

728  flk  2 

0 

1 

729  flk  1 

0 

1 

730  nonart 

0 

1 

731  flk  2 

0 

1 

732  flk  3 

0 

1 

733  flk  2 

0 

1 

734  flk  2 

0 

1 

735  core 

0 

1 

736  flk  3 

0 

1 

751  hs 

0 

1 

738  flk  3 

0 

1 

739  obsidian 

0 

1 

740  flk  3 

0 

1 

741  flk  1 

0 

1 

742  flk  2 

0 

1 

743  flk  1 

0 

1 

744  flk  2 

0 

1 

745  flk  2 

0 

1 

746  flk  2 

0 

1 

747  h3 

0 

1 

748  flk  2 

0 

1 

749  h3 

0 

1 

750  deb 

0 

1 

751  u  t  flk  2 

0 

2 

752  flk  1 

0 

1 

424 


CAT . NO 


ITEM 


QUAD  SUBUNIT  QTY 


753  flk  3 

0  1  ■ 

754  flk  2 

0  1  3 

755  flk  2 

0  1  JV 

756  flk  2 

0  1  oj 

757  obsidian 

0  1  $ 

758  flk  2 

0  1  s 

759  core 

0  1  Hf 

760  flk  1 

0  1  M 

761  ut  core 

0  1  Eu 

762  hs 

01  18 

763  hs 

0  1  la 

764  flk  2 

01  j  jj 

765  core 

0  pj 

766  core 

0  1  u 

767  flk  2 

0  1  $ 

768  flk  3 

0  1  it 

769  hs 

0  1  S 

770  flk  2 

0  1  JjM 

771  flk  3 

0  1  H 

772  flk  2 

o  1  B 

773  hs 

0  1 

774  bone 

0  1  wj 

775  flk  3 

o  1 

776  flk  2 

0  1  iH 

777  flk  2 

778  scraper 

0  i  SI 

779  core 

0  1 

780  chopper 

0  1  yi 

781  flk  2 

0  1 

782  flk  3 

0  1  $3 

783  ut  core 

0  jtl 

784  core 

0  1  fl 

785  hs 

0  1  j 

786  flk  2 

0  1  3? 

787  ut  flk  2 

0  1  K 

788  flk  2 

0  1  yj 

789  flk  2 

0  1  a 

790  flk  2 

0  1  £ 

791  obsidian 

0  1  s 

792  flk  3 

0  1  1 

793  flk  1 

°  1  i 

794  flk  3 

0  1  J 

795  flk  2 

0  1 

796  core 

0  1  7 

797  core 

0  1  S 

798  flk  2 

0  1  .3 

799  core 

0  1  S 

800  ut  flk  1 

0  i  k 

801  flk  1 

0  1  ■ 

802  deb 

0  1  B 

803  flk  1 

0  1  -JJj 

CAT.NO  ITEM  quad  subunit  qty 


BQ4  core 

0 

1 

806  flk  1 

0 

1 

807  core 

0 

1 

808  gs 

0 

1 

809  flk  2 

0 

1 

810  obsidian 

0 

1 

81 1  flk  2 

0 

1 

812  flk  1 

0 

1 

813  flk  2 

0 

1 

814  flk  2 

0 

1 

815  hs 

0 

1 

816  flk  2 

0 

1 

817  core 

0 

1 

818  lis 

0 

1 

819  hs 

0 

1 

820  core 

0 

1 

821  core 

0 

1 

822  hs 

0 

1 

823  core 

0 

1 

824  flk  2 

6n26e 

0 

1 

825  rik  1 

6n26e 

0 

1 

826  flk  2 

6n26e 

0 

1 

833  hs 

2n20e 

0 

1 

834  flk  2 

2n20e 

13 

1 

842  core 

6n26e 

12 

1 

84j  obsidian 

6n26e 

10 

1 

844  flk  1 

6n26e 

15 

1 

845  flk  1 

6n26e 

4 

1 

846  deb 

6n26e 

14 

1 

851  flk  1 

0 

1 

852  flk  3 

2n20e 

1 1 

1 

881  flk  2 

5n24e 

6 

1 

898  flk  2 

20s4w 

5 

1 

899  flk  3 

20s4w 

5 

1 

900  test  peb 

20s4w 

1 

1 

901  nonart 

20s4w 

15 

1 

902  hs 

20s4w 

1 

1 

903  nonart 

20s4w 

10 

1 

904  nonart 

20s4w 

10 

1 

905  nonart 

20s4w 

10 

1 

906  flk  2 

20s4w 

1 

1 

907  nonart 

20s4w 

12 

1 

908  ut  flk  3 

20s4w 

12 

1 

909  flk  2 

20s4w 

12 

1 

910  nonart 

20s4w 

11 

1 

911  flk  3 

20s4w 

4 

1 

912  flk  2 

20s4w 

4 

1 

9 1 3  flk  2 

20s4w 

14 

1 

914  flk  2 

20s4w 

12 

1 

915  nonart 

20s4w 

12 

1 

915  flk  2 

20s4w 

10 

1 

CAT . NO  ITEM 

QUAD 

SUBUNIT 

QTY 

916  flk  2 

20s4w 

14 

1 

917  flk  2 

2Qs4w 

9 

1 

918  core 

20s4w 

8 

1 

919  nonart 

20s4w 

1 1 

1 

920  nonart 

20s4w 

1 1 

1 

921  flk  3 

20s4w 

12 

1 

922  flk  3 

20s4w 

10 

1 

923  flk  2 

20s4w 

16 

1 

924  core 

20s4w 

12 

1 

925  flk  2 

20s4w 

4 

1 

926  flk  2 

20s4w 

4 

1 

927  nonart 

20s4w 

4 

1 

928  nonart 

20s4w 

10 

1 

929  flk  1 

20s4w 

4 

1 

930  flk  2 

20s4w 

1 

1 

931  flk  2 

20s4w 

8 

1 

932  flk  3 

20s4w 

10 

1 

933  flk  3 

20s4w 

8 

1 

934  flk  3 

20s4w 

12 

1 

935  flk  3 

20s4w 

12 

1 

936  flk  3 

20s4w 

12 

1 

937  mano 

20s4w 

3 

1 

938  deb 

20s4w 

7 

1 

939  core 

20s4w 

10 

1 

940  flk  3 

20s4w 

6 

1 

941  deb 

20s4w 

12 

1 

942  flk  1 

2034w 

7 

1 

943  nonart 

20s4w 

3 

1 

944  flk  1 

20s4w 

12 

1 

945  deb 

20s4w 

3 

1 

949  flk  3 

20s4w 

10 

1 

950  flk  2 

10s20w 

4 

1 

951  flk  3 

10s20w 

4 

1 

952  flk  2 

10s20w 

8 

1 

953  te3t  peb 

10s20w 

8 

1 

954  ut  chunk 

1Us20w 

8 

1 

955  flk  2 

10s20w 

8 

1 

956  flk  3 

10s20w 

8 

1 

957  flk  3 

10s20w 

8 

1 

958  flk  3 

10s20w 

4 

1 

959  flk  2 

10s20w 

4 

1 

960  flk  3 

10s20w 

4 

1 

961  core 

10s20w 

2 

1 

962  nonart 

10s20w 

3 

1 

963  flk  1 

10s20w 

3 

1 

964  flk  3 

10s20w 

3 

1 

965  flk  1 

10s20w 

1 

1 

966  flk  2 

1 0s20w 

2 

1 

967  flk  1 

1 0s20w 

3 

1 

968  nonart 

10s20w 

3 

1 

969  flk  3 

1 0s20w 

< 

1 

CAT. NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

970 

flk  3 

10s20w 

1 

1 

97 1 

rik  2 

J0s20w 

4 

1 

972 

flk  3 

10s20w 

3 

1 

973 

flk  3 

10s20w 

2 

1 

974 

flk  2 

10s20w 

3 

1 

975 

obsidian 

10s20w 

0 

i 

976 

flk  3 

10s20w 

3 

1 

9f7 

lith 

1 0s20w 

1 

1 

978 

flk  3 

10s20w 

3 

1 

9f  9 

flk  2 

10s20w 

3 

1 

980 

flk  3 

10s20w 

3 

1 

981 

nonart 

10s20w 

3 

1 

982 

flk  3 

10s20w 

3 

1 

903 

flk  3 

10s20w 

2 

1 

984 

flk  1 

10s20w 

1 

1 

985 

flk  2 

10s20w 

2 

1 

986 

flk  1 

10s20w 

3 

1 

987 

flk  3 

10s20w 

3 

1 

988 

flk  1 

10s20w 

2 

1 

989 

flk  2 

10s20w 

2 

1 

990 

flk  2 

10s20w 

2 

1 

991 

flk  3 

10s20w 

1 

1 

992 

flk  1 

10s20w 

1 

1 

993 

flk  2 

1 0s20w 

2 

1 

994 

flk  3 

10s20w 

3 

1 

995 

nonnart 

10s20w 

3 

1 

996 

flk  3 

10s20w 

3 

1 

997 

ut  flk  2 

1 0s20w 

3 

1 

998 

flk  3 

10s20w 

2 

1 

999 

flk  2 

10s20w 

4 

1 

1000 

flk  2 

10s20w 

4 

1 

1001 

flk  3 

10s20w 

4 

1 

1002 

flk  2 

10s20w 

4 

1 

1003 

flk  3 

1 0s20w 

4 

1 

1004 

flk  2 

1 0s20w 

4 

1 

1005 

flk  2 

1 0s20w 

8 

1 

1006 

flk  3 

10s20w 

8 

1 

1007 

flk  1 

20s4w 

14 

1 

1008 

deb 

20s4w 

13 

1 

1009 

deb 

20s4w 

13 

1 

101  3 

nonart 

20s4w 

20 

1 

1014 

nonart 

20s4w 

7 

1 

1015 

nonart 

20s4w 

2 

1 

1016 

nonart 

20s4w 

0 

1 

1017 

nonart 

20s4w 

2 

1 

1024 

flk  2 

20s4w 

3 

1 

1025 

scraper 

20s4w 

7 

1 

102  6 

deb 

20s4w 

9 

1 

1027 

flk  2 

20s4w 

3 

1 

1028 

flk  3 

20s4w 

4 

1 

1029 

flk  1 

20s4w 

8 

1 

CAT . NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

1032 

lith 

10s20w 

5 

1 

1033 

flk  2 

?0s20w 

5 

1 

1034 

core 

10s20w 

5 

1 

1035 

flk  3 

10s20w 

5 

1 

1036 

ut  flk  1 

10s20w 

5 

1 

1037 

flk  2 

10s20w 

5 

1 

1038 

flk  2 

10s20w 

5 

1 

1039 

flk  2 

10s20w 

5 

1 

1040 

flk  2 

10s20w 

5 

1 

1041 

flk  2 

10s20w 

5 

1 

1042 

flk  2 

10s20w 

5 

1 

1043 

flk  3 

1 0s20w 

5 

1 

1044 

flk 

10s20w 

6 

1 

1045 

flk  3 

1 0s20w 

6 

1 

1046 

flk  1 

1 0s20w 

6 

1 

1047 

flk  3 

1 0s20w 

6 

1 

1048 

flk  3 

10s20w 

6 

1 

1049 

flk  1 

1 0s20w 

6 

1 

1050 

flk  3 

10s20w 

6 

1 

1051 

flk  1 

1 0s20w 

6 

1 

1052 

flk  1 

10s20w 

6 

1 

1053 

flk  1 

10s20w 

6 

1 

1054 

flk  1 

10s20w 

6 

1 

1055 

flk  2 

10s20w 

6 

1 

1056 

flk  1 

10s20w 

6 

1 

1057 

flk  2 

1 0s20w 

6 

1 

1058 

flk  1 

1 0s20w 

5 

1 

1059 

flk  2 

1 0s20w 

7 

1 

1060 

flk  2 

10s20w 

7 

1 

1061 

flk  2 

10s20w 

7 

1 

1062 

flk  1 

10s20w 

7 

1 

1063 

flk  3 

10s20w 

9 

1 

1064 

flk  2 

10s20w 

9 

1 

1065 

obsidian 

1 0s20w 

9 

1 

1066 

deb 

10s20w 

9 

1 

1067 

flk  3 

10s20w 

9 

1 

106Q 

core 

Ws20u 

9 

1 

1069 

flk  1 

10s20w 

9 

1 

1070 

flk  3 

10s20w 

9 

1 

1071 

flk  3 

10s20w 

9 

1 

1072 

flk  2 

10s20w 

9 

1 

1073 

flk  2 

1 0s20w 

9 

i 

1074 

flk  3 

1 0s20w 

9 

1 

1075 

flk  3 

10s20w 

9 

1 

1076 

flk  2 

10s20w 

9 

1 

1077 

flk  2 

10s20w 

9 

1 

1078 

flk  3 

1 0s20w 

9 

1 

1079 

flk  2 

10s20w 

9 

1080 

flk  1 

10s20w 

9 

1 

1081 

deb 

1 0s20w 

9 

1 

1082 

flk  1 

10s20w 

9 

1 

426 


CAT.NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

CAT.NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

108  j 

deb 

10s20w 

U 

1 

1137 

flk  3 

32n8e 

12 

1 

1084 

f lk  i 

10s20w 

13 

1 

1138 

flk  3 

32n8e 

16 

1 

1085 

flk  3 

10s20w 

13 

1 

1139 

flk  3 

32n8e 

16 

1 

1086 

f lk  3 

10s20w 

13 

1 

1140 

ut  flk  2 

10s20w 

10 

1 

1087 

flk  2 

10s20w 

13 

1 

1141 

flk  3 

10s20w 

10 

1 

1008 

flk  3 

1 0s20w 

13 

1 

1142 

flk  2 

1 0s20w 

10 

1 

1089 

flk  2 

10s20w 

13 

1 

1143 

flk  3 

10s20w 

10 

1 

1090 

flk  3 

1 0s20w 

13 

1 

1144 

flk  2 

1 0s20w 

10 

1 

1091 

flk  2 

10s20w 

13 

1 

1145 

flk  2 

10s20w 

10 

1 

1092 

flk  2 

10s20w 

13 

1 

1146 

flk  2 

10s20w 

10 

1 

1093 

flk  1 

1 0s20w 

13 

1 

1147 

flk  2 

10s20w 

10 

1 

1094 

1  ith 

10s20w 

13 

1 

1148 

flk  2 

10s20w 

10 

1 

1095 

flk  2 

10s20w 

13 

1 

1149 

flk  2 

10s20w 

10 

1 

1096 

obsidian 

1 0s20w 

13 

1 

1150 

flk  3 

10s20w 

10 

1 

1097 

flk  2 

10s20w 

13 

1 

1151 

flk  3 

10s20w 

10 

1 

1093 

flk  3 

1 0s20w 

13 

1 

1152 

flk  3 

10s20w 

10 

1 

1099 

flk  3 

10s20w 

13 

1 

1153 

flk  2 

10s20w 

10 

1 

1 100 

flk  3 

10s20w 

13 

1 

1154 

flk  1 

10s20w 

10 

1 

1101 

flk  2 

1 0s20w 

13 

1 

1155 

flk  2 

10s20w 

10 

1 

1102 

test  peb 

10s20w 

13 

1 

1156 

flk  2 

10s20w 

10 

1 

1103 

flk  2 

10s20w 

14 

1 

1157 

flk  3 

10s20w 

10 

1 

1  104 

flk  3 

1 0s20w 

14 

1 

1158 

deb 

1 0s20w 

10 

1 

1  105 

core 

1 0s20w 

14 

1 

1159 

nonart 

1 0s20w 

10 

1 

1  106 

flk  2 

1 0s20w 

14 

1 

1160 

flk  3 

1 0s20w 

10 

1 

1 107 

flk  3 

10s20w 

14 

1 

1  161 

flk  2 

10s20w 

10 

1 

1108 

flk  3 

1 0s20w 

14 

1 

1162 

flk  1 

10s20w 

10 

1 

1  109 

flk  3 

10320w 

14 

1 

1163 

flk  2 

10s20w 

10 

1 

1  110 

flk 

10s20w 

14 

1 

1164 

deb 

10s20w 

10 

1 

1111 

flk  2 

10s20w 

14 

1 

1  165 

flk  3 

10s20w 

1 1 

1 

1 1  12 

deb 

1 0s20w 

15 

1 

1166 

core 

10s20w 

1 1 

1 

1113 

flk  1 

10320w 

15 

1 

1167 

nonart 

10s20w 

1 1 

1 

1  1  14 

core 

10s20w 

15 

1 

1168 

flk  3 

1 0s20w 

1 1 

1 

1115 

flk  2 

10s20w 

15 

1 

1 169 

flk  1 

10s20w‘ 

1 1 

1 

1116 

flk  2 

10s20w 

15 

1 

1170 

deb 

10s20w 

1 1 

1 

1  1  17 

nonart 

10s20w 

15 

1 

1171 

flk  2 

10s20w 

12 

1 

1 1  18 

flk  2 

1 0s20w 

15 

1 

1172 

flk  3 

10s20w 

12 

1 

1  1  19 

flk  3 

10s20w 

15 

1 

1 173 

flk  1 

10s20w 

12 

1 

1120 

core 

10s20w 

16 

1 

1 174 

flk  3 

10s20w 

12 

1 

1121 

flk  2 

10320w 

16 

1 

1175 

point 

1 0s20w 

12 

1 

1  122 

flk  2 

10s20w 

16 

1 

1176 

flk  2 

10s20w 

12 

1 

1123 

obsidian 

10s20w 

16 

1 

1  177 

nonart 

1 0s20w 

12 

1 

1  1  24 

ut  flk 

10s20w 

16 

1 

1 178 

flk  2 

1 0s20w 

12 

1 

1128 

flk  2 

32n8e 

16 

1 

117  9 

flk  3 

10S20W 

12 

1 

1129 

flk  2 

32n8e 

12 

1 

1180 

flk  2 

1 0s20w 

12 

1 

1130 

flk  1 

32n8o 

10 

1 

1  181 

deb 

1 0s20w 

12 

1 

1131 

flk  2 

32n8e 

14 

1 

1193 

flk  3 

32n8e 

19 

1 

1 1  32 

flk  3 

32n8e 

15 

1 

1  194 

deb 

32n8e 

19 

1 

1133 

flk  j 

32n8e 

13 

1 

1145 

deb 

32n8e 

19 

1 

1  1  34 

deb 

32n8e 

15 

1 

1 196 

flk  2 

32n8e 

19 

1 

1135 

flk  2 

32n8e 

16 

1 

1197 

flk  2 

32n0e 

1 

1 

1136 

flk  3 

32n8e 

16 

1 

1  198 

deb 

32n8e 

8 

1 

833SS3 


CAT. NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

CAT. NO 

ITEM 

QUAD 

SUBUNI r 

1  199 

test  peb 

32n8e 

3 

1 

1258 

obsidian 

0 

1200 

nonart 

32n8e 

3 

1 

1259 

flk  3 

32n8e 

21 

1201 

flk  2 

32n8e 

6 

1 

1260 

flk  1 

52n8e 

3 

1202 

f  lk  1 

32n8e 

5 

1 

1261 

flk  1 

32n8e 

1  l 

1203 

flk  3 

32n8e 

4 

1 

- 

1262 

flk  2 

32n8e 

12 

1204 

ceram 

32n8e 

4 

1 

1263 

nonart 

32n8e 

19 

1205 

flk  3 

34s lOw 

2 

1 

1266 

flk  3 

32n8e 

21 

1206 

flk  2 

34s10w 

2 

1 

1267 

ds 

32n8e 

12 

1207 

ut  flk  3 

34s10w 

5 

1 

1276 

flk  2 

34s10w 

2  4 

1208 

flk  3 

34 slOw 

5 

1 

1277 

flk  3 

34  s 1 0w 

24 

1209 

flk  3 

34s10w 

5 

1 

1278 

flk  2 

34 slOw 

20 

1210 

deb 

34s10w 

5 

1 

1279 

flk  3 

34s10w 

19 

1211 

flk  3 

34 slOw 

6 

1 

1295 

flk  2 

34sl Ow 

16 

1212 

flk  2 

34s10w 

6 

1 

1296 

core 

34s10w 

17 

1213 

flk  2 

34s10w 

1 1 

1 

1297 

core 

34s10w 

17 

1214 

flk  2 

34s10w 

11 

1 

1310 

flk  2 

20s24w 

15 

1215 

flk  2 

34s10w 

1 1 

1 

1311 

flk  2 

20s24w 

13 

1216 

flk  3 

34 slOw 

13 

1 

1312 

flk  2 

20s24w 

1 

1217 

flk  3 

34 slOw 

14 

1 

1313 

flk  1 

20s24w 

2 

1218 

flk  3 

34s10w 

14 

1 

1314 

flk  3 

20s24w 

2 

1219 

flk  3 

34s10w 

15 

1 

1315 

flk  3 

20s24w 

3 

1220 

flk  1 

34s10w 

15 

1 

1316 

flk  2 

20s24w 

o 

1221 

ut  flk  3 

34s10w 

16 

1 

1317 

flk  3 

20s24w 

3 

1225 

hs 

34s10w 

9 

1 

1318 

flk  2 

20s24w 

3 

1226 

flk  2 

34s10w 

6 

1 

1319 

ut  flk 

3 

20s24w 

3 

1227 

flk  2 

32n8e 

22 

1 

1320 

ut  flk 

3 

20s24w 

C 

1228 

flk  2 

32n8e 

23 

1 

1321 

ut  flk 

2 

20s24w 

6 

1229 

flk  3 

32n8e 

21 

1 

1322 

flk  3 

20s24w 

6 

1230 

flk  2 

32n8e 

29 

1 

1323 

flk  2 

20s24w 

6 

1231 

flk  2 

32n8e 

21 

1 

1324 

flk  3 

20  s24w 

6 

1233 

flk  1 

32n8e 

30 

1 

1325 

flk  3 

20s24w 

6 

1234 

test  peb 

32n8e 

23 

1 

1326 

flk  2 

20s24w 

6 

12J5 

deb 

32n8e 

23 

1 

1327 

lith 

20s24w 

A 

1236 

deb 

32n8e 

30 

1 

1328 

core 

20s24w 

6 

1238 

core 

32n8e 

21 

1 

1329 

flk  2 

20s24w 

6 

1239 

deb 

32n8e 

22 

1 

1330 

flk  2 

20s24w 

7 

1243 

flk  3 

34s10w 

19 

1 

1331 

core 

20s2  4w 

7 

1244 

flk  3 

34s10w 

16 

1 

1332 

flk  2 

20s24w 

10 

1245 

flk  2 

34s 1 Ow 

17 

1 

1333 

flk  3 

20s24w 

10 

1246 

flk  2 

34s10w 

21 

1 

1334 

flk  2 

20s24w 

1 

1247 

deb 

34s 10w 

21 

1 

1335 

flk  3 

20s24w 

1  0 

1248 

deb 

34s10w 

22 

1 

1336 

flk  3 

20s24w 

V 

1249 

flk  3 

343l0w 

17 

1 

1337 

flk  2 

20s24w 

10 

1250 

flk  2 

34s10w 

17 

1 

1338 

flk  2 

20s24w 

10 

1251 

flk  2 

34  si Ow 

24 

1 

1339 

flk  2 

20s24w 

10 

1252 

flk  3 

34s10w 

16 

1 

1  54  0 

nonart 

20s24w 

1 1 

1253 

flk  2 

343l0w 

16 

1 

1 34  1 

rik  2 

20s24w 

1  '1 

1254 

obsidian 

0 

1 

1342 

flk  2 

20s24w 

1  . 

1255 

point 

0 

1 

1343 

flk  2 

20s24w 

1  4 

1256 

biface 

0 

1 

134  4 

nonart 

20s24w 

0 

1257 

scraper 

0 

1 

1345 

flk  1 

20s24w 

-1 

c 

428 


CAT.NO 

ITEM 

QUAD 

SUBUNIT 

QTT 

1346 

f lk  3 

20s24w 

2 

1 

134/ 

f lk  3 

20s24w 

2 

1 

1348 

f lk  2 

20s24w 

2 

1 

1349 

f lk  3 

20s24w 

4 

1 

1350 

f  lk 

20s24w 

4 

1 

1351 

flk  2 

20s24w 

4 

1 

1352 

ang  deb 

20s24w 

4 

1 

1353 

flk  2 

20s24w 

5 

1 

1354 

flk  2 

20s24w 

5 

1 

1355 

ut  flk  2 

20s24w 

3 

1 

1356 

flk  3 

20s24w 

3 

1 

1357 

flk  2 

20s24w 

3 

1 

1358 

deb 

20s24w 

6 

1 

1359 

flk  2 

20s24w 

6 

1 

1360 

flk  2 

20s24w 

6 

1 

1361 

flk  1 

20s24w 

6 

1 

1362 

flk  2 

20s24w 

6 

1 

1363 

flk  2 

20s24w 

6 

1 

1364 

ut  flk  3 

20s24w 

6 

1 

1365 

flk  2 

20s24w 

6 

1 

1366 

flk  2 

20s24w 

6 

1 

1367 

flk  3 

20s24w 

7 

1 

1368 

flk  2 

20s24w 

7 

1 

1369 

flk  3 

20s24w 

7 

1 

1370 

flk  3 

20s24w 

8 

1 

1371 

ut  flk  2 

20s24w 

8 

1 

1372 

flk  2 

20s24w 

9 

1 

1373 

scraper 

20s24w 

9 

1 

1374 

flk  2 

20s24w 

9 

1 

1375 

flk  3 

20s24w 

10 

1 

1376 

flk  1 

20s24w 

10 

1 

1377 

core 

20s24w 

10 

1 

1378 

ut  flk  2 

20s24w 

10 

1 

1379 

flk  2 

20s24w 

10 

1 

1  380 

flk  2 

20s24w 

10 

1 

1381 

core 

20s24w 

15 

1 

1  302 

ut  flk  3 

20s24w 

10 

1 

1383 

flk  3 

20s24w 

10 

1 

1  384 

flk  3 

20s24w 

10 

1 

1385 

ut  flk  2 

20s24w 

10 

1 

1386 

flk  2 

20s24w 

10 

1 

1  38 1 

ut,  core 

20s24w 

12 

1 

1388 

flk  3 

20s24w 

12 

1 

1389 

flk  3 

20s24w 

12 

1 

1  390 

flk  2 

20s24w 

13 

1 

1  39  1 

flk 

20s24w 

13 

1 

1392 

flk  1 

20s24w 

13 

1 

1393 

ut  rik  1 

20s24w 

16 

1 

1  394 

flk  2 

20s24w 

16 

1 

1395 

scraper 

20324w 

14 

1 

1396 

flk  3 

20s24w 

14 

1 

CAT.NO  ITEM 

QUAD 

SUBUNIT 

QTf 

1397  flk  2 

20s24w 

14 

1 

1398  flk  2 

20s24w 

14 

1 

1399  flk  2 

20s24w 

14 

1 

1400  flk  2 

20s24w 

14 

1 

1401  ilk  3 

20s24w 

14 

1 

1402  flk  1 

20s24w 

14 

1 

1403  flk  3 

20s24w 

14 

1 

1404  flk  3 

20s24w 

14 

1 

1405  flk  2 

20s24w 

14 

1 

1406  flk  3 
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1 

1889 

flk  33 

2s2  1  w 

1 

1 

1807 

obs idian 

0n40w 

0 

1 

1890 

flk  3 

1 2n23w 

1 

1 

180  8 

obsidian 

1  2n28w 

16 

1 

1891 

flk  3 

1 2n28w 

1 

1 

432 
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T .  NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

CAT. NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

1892 

flk  2 

12n28w 

1 

1 

1943 

flk  2 

16n16e 

10 

1 

1893 

f lk  2 

12n28w 

1 

1 

1944 

flk  3 

18s14e 

9 

1 

1899 

flk  3 

12n28w 

2 

1 

1945 

flk  3 

29n18e 

6 

2 

1895 

flk  2 

12n28w 

2 

1 

1946 

flk  1 

29n18e 

7 

1 

1896 

flk  3 

12n28w 

5 

1 

1947 

flk  2 

29n18e 

1  1 

1 

1897 

flk  2 

12n28w 

5 

1 

1948 

flk  2 

29n18e 

12 

1 

1898 

flk  3 

12n28w 

6 

1 

1949 

flk  3 

6s3w 

1 

1 

1899 

flk  2 

12n28w 

7 

1 

1950 

flk  2 

6s3w 

2 

2 

1900 

flk  3 

12n28w 

7 

1 

1951 

flk  2 

6s3w 

3 

3 

1901 

ut  flk  1 

12n28w 

7 

1 

1952 

flk  2 

6s3w 

3 

1 

1902 

core 

12n28w 

7 

1 

1953 

flk  3 

6s3w 

4 

1 

190  j 

hs 

12n28w 

8 

1 

1954 

core 

6s3w 

4 

1 

1904 

flk  3 

12n28w 

8 

1 

1955 

flk  2 

6s3w 

5 

1 

1905 

flk  3 

12n28w 

8 

1 

1956 

flk  2 

6s3w 

6 

1 

1906 

test  peb 

12n28w 

8 

1 

1957 

flk  2 

6s3w 

7 

1 

1907 

flk  3 

12n28w 

10 

1 

1958 

flk  2 

6s3w 

9 

1 

1908 

flk  3 

12n28w 

10 

1 

1959 

flk  2 

6s3w 

10 

1 

1909 

flk  2 

12n28w 

10 

1 

I960 

flk  2 

6s3w 

12 

2 

1910 

flk  2 

12n28w 

10 

1 

1961 

bi face 

6s3w 

12 

2 

191 1 

flk  3 

12n28w 

10 

1 

1962 

flk  2 

6s3w 

13 

1 

1912 

deb 

12n28w 

10 

1 

1963 

flk  2 

6s3w 

14 

1 

191 J 

tu  flk  2 

12n28w 

10 

1 

1964 

flk  3 

6s3w 

15 

2 

1914 

flk  3 

12n28w 

1 1 

1 

1965 

flk  2 

6s3w 

16 

1 

1915 

flk  2 

12n28w 

1 1 

1 

1966 

flk  1 

2n8e 

1 

2 

1916 

flk  3 

12n28w 

12 

1 

1967 

flk  3 

2n8e 

5 

1 

1917 

flk  3 

12n28w 

12 

1 

1968 

flk  2 

2n  8e 

3 

2 

1918 

deb 

12n28w 

12 

1 

1969 

flk  1 

2n8e 

12 

1 

1919 

nonart 

12n28w 

12 

1 

1970 

flk  1 

2n8e 

15 

1 

1920 

flk  2 

12n28w 

13 

1 

1972 

scraper 

38s22w 

7 

1 

1921 

flk  2 

12n28w 

13 

1 

197  3 

ut  flk  3 

38s22w 

7 

1 

1922 

rik  3 

12n28w 

13 

1 

1974 

flk  3 

38s22w 

7 

1 

192J 

flk  2 

12n28w 

13 

1 

1975 

flk  3 

38s22w 

9 

1 

1924 

flk  3 

12n28w 

13 

1 

1976 

ut  flk  3 

j8s22w 

9 

1 

1925 

flk  2 

12n28w 

13 

1 

1977 

flk  3 

38s22w 

10 

1 

1926 

flk  3 

12n28w 

15 

1 

1978 

ut  flk  3 

38s22w 

10 

1 

1927 

flk  3 

12n28w 

15 

1 

1979 

flk  3 

38s22w 

10 

1 

1928 

flk  3 

12n28w 

15 

1 

1980 

flk  2 

38s22w 

10 

1 

1929 

flk  2 

12n28w 

16 

1 

1981 

ut  flk  3 

38s22w 

13 

1 

1930 

flk  j 

12n28w 

16 

1 

1982 

ut  flk  2 

38s22w 

14 

1 

1931 

flk  2 

45s8e 

3 

1 

1983 

flk  2 

33s22w 

14 

1 

1932 

flk  2 

45s8e 

3 

1 

1984 

deb 

38s22w 

14 

1 

1933 

flk  1 

45s8e 

3 

1 

1985 

flk  3 

38s22w 

15 

1 

1934 

flk  1 

45s8e 

9 

1 

1986 

deb 

38s22w 

15 

1 

1935 

core 

45s8e 

13 

1 

1987 

flk  3 

38s22w 

16 

1 

1936 

flk  2 

45s8e 

13 

1 

1988 

flk  3 

17n29w 

5 

1 

1937 

flk  2 

45s8e 

13 

1 

1989 

flk  2 

17n29w 

5 

1 

1938 

flk  2 

46s  18e 

15 

1 

1990 

deb 

12n29w 

5 

1 

19  39 

chopper 

10n44w 

14 

1 

1991 

flk 

1 7  n  29  w 

7 

1 

194  0 

ut  flk  1 

29n18e 

1 

1 

1992 

flk 

17n29w 

7 

1 

194  1 

ut  flk  2 

29n18e 

1 

1 

1993 

ut  flk  2 

1  fn29w 

7 

1 

1942 

flk  1 

I6n16e 

5 

1 

1994 

flk  3 

17n29w 

3 

1 

•v&l 

V  VI 


CAT.NO  item 

1995  f Ik  2 

1996  f lk  3 

1997  flk  2 

1998  flk  2 

1999  flk  3 

2000  flk  3 

2001  flk  3 

2002  deb 

2003  core 
2009  flk  3 

2005  deb 

2006  core 
200 1  flk  1 

2008  flk  2 

2009  flk  2 

2010  flk  2 

2011  flk  2 

2012  scraper 

201 3  flk  2 

2014  flk  2 

2015  flk  1 

2016  deb 

2017  deb 

2013  flk  2 

2019  flk  2 

2020  flk  3 

2021  flk  1 

2022  flk  1 

2023  flk  2 


QUAD  SUBUNIT  QTY 


17n29w 

1 7  n  29  w 

17n29w 

17n29w 

17n29w 

17n29w 

17n29w 

17n29w 

1?n29w 

17n29w 

17n33w 

17n33w 

17n33w 

17n33w 

17n33w 

17n33w 

17n33w 

17n33w 

1 7  n  3  3w 

17n33w 

17n33w 

17n33w 

17n33w 

17n33w 

17n33w 

17n33w 

17n33w 

17n33w 

17n33w 


1  1 

1  1 

1  1 

1  1 

1  2 

1  3 

2  1 

2  1 

3  1 

3  1 

3  2 

4  1 

4  2 


2024 

flk  2 

17n33w 

9 

2025 

ut  flk 

2 

17n33w 

9 

2026 

flk  2 

17n33w 

10 

2027 

flk  2 

17n  33w 

1 1 

2028 

flk  2 

17n33w 

1 1 

2029 

2030 

flk  2 
test  peb 

17n33w 

17n33w 

12 

12 

2031 

flk  1 

17n33w 

12 

■Sv 

20  32 

core 

17  n 33w 

12 

m 

2033 

non  art 

17n33w 

12 

<iXc 

20  34 

flk  1 

Vfnjjw 

13 

2035 

ut  flk 

3 

17n33w 

1  4 

20J6 

flk  1 

17n33w 

14 

20  37 

flk  1 

17n33w 

15 

20  38 

flk  2 

1 7n  33w 

15 

$< 

2039 

core 

17n33w 

15 

r/.v 

v 

204  0 

flk  2 

17n33w 

16 

204  1 

ut  flk 

3 

1 7  n  J  3  w 

16 

2042 

flk  2 

1 7n  33w 

16 

*»  V1 

204  3 

flk  1 

17n33w 

16 

i 

204  4 

core 

1 7  n  3  3  w 

0 

2045 

flk  1 

17n33w 

0 

1 

1 

1 

2 

3 

1 

1 

1 

1 

2 

1 

2 

1 

2 

2 

3 
1 
1 

4 
1 
3 
1 
3 
2 
2 
2 
1 

5 
1 
1 
1 
1 
1 
1 

6 
1 

3 

1 

1 


T .  NO 

ITEM 

QUAD  SUBUNIT 

2046 

hs 

1 7  n  j  3W 

0 

2047 

flk  1 

1 7  n  3  0  w 

0 

2043 

deb 

42s12w 

2 

2C4  9 

flk  3 

42s12w 

3 

2050 

deb 

42s12w 

5 

2051 

flk  1 

42s 1 2w 

8 

2052 

flk  1 

42s12w 

9 

2053 

flk  2 

2n  1 2w 

2 

2054 

flk  2 

2n12w 

3 

2055 

deb 

2n  1 2w 

7 

2056 

ceram 

2n12w 

9 

2057 

flk  2 

17n33w 

0 

2058 

flk  2 

17n33w 

0 

2059 

gs 

18s12e 

0 

2060 

gs 

1 8  s 1 2e 

0 

2061 

gs 

13s12e 

0 

2062 

ut  flk  2 

10n44w 

7 

2063 

flk  2 

1 0n  44 w 

9 

2064 

core 

1 0n44w 

1  1 

2065 

flk  2 

10n44w 

12 

2066 

ut  flk  2 

10n44w 

13 

2067 

ut  flk  2 

10n44w 

14 

2068 

ut  flk  2 

1 0n4  4w 

15 

2069 

core 

1 0n44w 

16 

2070 

nonart 

10n44w  . 

16 

2071 

scraper 

10n44w 

16 

2072 

flk  1 

22n58w 

1 

2073 

core 

22n58w 

4 

2074 

flk  2 

22n58w 

6 

2075 

flk  1 

3n4e 

16 

2076 

flk  1 

2n8e 

1 

2077 

core 

2n0e 

9 

CO 

O 

(\J 

flk  3 

20n22e 

3 

2079 

flk  3 

20n22e 

9 

2080 

deb 

20n22e 

1  1 

2081 

flk  3 

22n6w 

1 

2082 

core 

22n6w 

3 

2083 

core 

22  n6w 

4 

2084 

flk  2 

25n  18e 

6 

2085 

ut  flk  2 

25n1 3 e 

8 

2086 

flk  1 

25n  18e 

9 

2087 

ut  flk  3 

25n 18e 

10 

2088 

ut  flk  2 

25n 18e 

13 

2089 

flk  2 

25n 18e 

15 

20  90 

obsidian 

33s18w 

9 

209  1 

flk  3 

38s IBw 

3 

2092 

flk  3 

38s 18w 

9 

2093 

flk  3 

38s18w 

1  1 

2094 

flk  1 

38s 18w 

1  1 

2095 

flk  3 

25n  18 w 

13 

2096 

flk  3 

38s 18w 

1  3 

i 
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CAT.NO  item 

2097  flk  2 

2098  flk  3 

2099  flk  2 

2100  ut  flk 

2101  ut  flk  3 

2102  ut  flk  2 

2103  flk 

2104  flk 

2105  flk 

2106  flk 

2107  flk 
210b  flk  3 

2109  flk  2 

2110  bone 

2111  flk  2 

21 12  flk  3 

21 13  flk  1 

2114  deb 

21 15  flk  2 

2116  flk  2 

2117  flk  1 

2118  flk  2 

21 19  obsidian 

2120  flk  2 

2121  flk  3 

2122  flk  3 

2123  flk  2 

2124  test  peb 

2125  flk  2 

2126  flk  2 

2127  flk  3 

2128  flk  1 

2129  flk  1 
21 jO  hs 

2131  flk  2 

2132  flk  1 

2133  ut  flk  2 

21 34  flk  2 

21 35  flk  3 

2136  ut  flk  3 

21 37  flk  2 

2138  flk  3 

21 39  flk 

2140  flk  2 

2141  flk  3 

2142  flk  1 

2143  flk  3 

2144  flk  2 

2145  flk  2 

2146  flk  2 

2147  flk  2 


QUAD  SUBUNIT  QTY 


CAT.NO  ITEM 


38s18w 

38s18w 

38s  18w 

2n8e 

20n3e 

20n3e 

20n3e 

20n3e 

20n3e 

20n3e 

20n3e 

5n34e 

5n34e 

5n34e 

5n34e 

5n34e 

10s1 4w 

10s1 4w 

1 0s  1 4w 

10s1 4w 

10s14w 

10s1 4w 

10s1 4w 

10s14w 

10s14w 

1 0sl 4w 

17n33« 

17n33w 

17n33w 

17n33w 

17n33w 

17n33w 

17n33w 

17n33w 

17n33w 

17n33w 

2s12w 

2s12w 

2s12w 

2s12w 

2s1  2u 

2s12w 

2s12w 

18s 12e 

18s12e 

18s12e 

18s12e 

18s12e 

17n29w 

17n29w 

17n29« 


13  1 


2148 

2149 

2150 

2151 

2152 

2153 

2154 

2155 

2156 

2157 

2158 

2159 

2160 
2161 
2162 

2163 

2164 

2165 

2166 

2167 

2168 

2169 

2170 

2171 

2172 

2173 

2174 

2175 

2176 

2177 

2178 

2179 

2180 
2181 
2182 

2183 

2184 

2185 

2186 

2187 

2188 

2189 

2190 

2191 

2192 

2193 

2194 

2195 

2196 

2197 

2198 


flk  2 
flk  3 
ut  flk  1 
flk  2 
flk  3 
flk  3 
flk  2 

flk  3 
flk  3 
flk  3 
flk  2 

flk  3 

flk  2 
flk  3 
core 
deb 
flk  1 
flk  2 
flk  3 
flk  2 
flk  2 
deb 
core 
flk  2 
flk  2 
flk  1 
flk 
flk  2 
flk 
flk 
rik 
flk  2 
scraper 
flk  1 
flk  3 
deb 
flk  2 
flk  2 
flk  1 
flk  3 
flk  2 
deb 
flk  2 
flk  1 
flk  2 
flk  1 
flk  2 
flk  2 
flk  1 
scraper 
flk  1 


13  1 


12  1 


QUAD  SUBUNIT  QTY 


17n29w 

17n29w 

17n29w 

17n29w 

17n29w 

1 7  n  29  w 

17n29w 

17n29w 

17n29w 

17n29w 

17n29w 

1 7n29w 

17n29w 

17n29w 

17n29w 

4s29w 

4s29w 

4s29w 

4s29w 

4s29w 

4s29w 

4s29w 

4s29w 

4s29w 

4s29w 

4s29w 

4s29w 

4s29w 

4s29w 

4s29« 

4s29w 

4s29w 

4s29« 

4s29w 

4s29w 

4s29w 

4s29w 

4s29w 

4s29« 

4s29w 

4s29w 

56s6w 

56s6w 

56s6w 

56s6w 

56s6w 

56s6w 

56s6w 

38s22w 

38s22w 

3n4e 


m 

S 

m 


CAT.NO 


ITEM 


QUAD  SUBUNIT  QTY 


CAT.NO  ITEM  QUAD  SUBUNIT  QTY 


2199  flk  3 

3n4e 

8 

2 

2200  ut  flk  1 

3n4e 

15 

1 

2201  flk  3 

3n4e 

15 

2 

2202  ceram 

3n4e 

16 

1 

2203  flk  3 

15n53w 

1 

1 

2204  flk  3 

15n53w 

1 

1 

2205  flk  3 

15n53w 

1 

1 

2206  core 

15n53w 

1 

1 

2207  flk  3 

1 5n53w 

1 

1 

2208  flk  2 

15n53w 

1 

1 

2209  flk  3 

1 5n53w 

1 

1 

2210  flk  3 

15n53w 

1 

1 

221 1  flk  3 

15n53w 

1 

1 

2212  deb 

1 5n53w 

1 

1 

2213  ut  flk  2 

1 5n55w 

2 

1 

2214  flk  3 

1 5n53w 

2 

1 

2215  flk  3 

15n53w 

2 

1 

2216  flk  2 

1 5n53w 

2 

1 

2217  flk  2 

15n53« 

2 

1 

2218  flk  2 

15n53w 

2 

1 

2219  flk  1 

1 5n53w 

2 

1 

2220  flk  2 

15n53w 

2 

1 

2221  flk  2 

1 5n53w 

2 

1 

2222  flk  2 

15n53« 

2 

1 

2223  flk  3 

15n53w 

2 

1 

2224  flk  2 

15n53« 

2 

1 

2225  chopper 

1 5n53w 

2 

1 

2226  scraper 

15n53« 

2 

1 

2227  core 

15n53w 

2 

1 

2228  flk  3 

1 5n53w 

2 

1 

2229  nonart 

15n53w 

2 

1 

2230  deb 

15n53« 

3 

1 

2231  flk  3 

15n53w 

2 

1 

2232  core 

15n53w 

2 

1 

2233  core 

1 5n53w 

3 

1 

2234  flk  3 

1 5n53w 

4 

1 

2235  flk  2 

15n53w 

4 

1 

2236  flk  1 

15n53« 

4 

1 

2237  flk  2 

1 5n5  3W 

4 

1 

2238  flk  3 

15n53w 

4 

1 

2239  flk  1 

15n53« 

4 

1 

2240  flk  3 

15n53w 

4 

1 

2241  flk  3 

1 5n53w 

4 

1 

2242  deb 

15n53w 

4 

1 

2243  flk  2 

15n53w 

4 

1 

2244  obsidian 

0 

1 

2245  flk  2 

1 5n53w 

5 

1 

2246  flk  3 

1  5n53w 

5 

1 

2247  scraper 

1 5n53w 

5 

1 

2248  flk  2 

15n53w 

5 

1 

2249  flk  2 

15n53« 

5 

1 

2250  chopper 

2251  flk  2 

2252  f lk  2 
2255  f Ik  3 

2254  f lk  3 

2255  f lk  3 

2256  f lk  2 

2257  flk  2 

2258  chopper 

2259  flk  2 

2260  deb 

2261  flk  1 

2262  flk  2 

2263  flk  3 

2264  flk  3 

2265  flk  3 

2266  flk  3 

2267  flk  3 

2268  flk  2 

2269  flk  1 

2270  flk  2 

2271  ut  flk  2 

2272  deb 

2273  flk  2 

2274  flk  3 

2275  flk  1 

2276  flk  1 

2277  flk  2 

2278  flk  2 

2279  flk  2 

2280  flk  1 

2281  flk  2 

2282  ut  flk  1 

2283  flk  3 

2284  flk  3 

2285  flk  3 

2286  flk  3 

2287  core 

2288  flk  3 

2289  flk  2 

2290  flk  2 

2291  deb 

2292  flk  3 

2293  deb 

2294  flk  3 

2295  ut  chunk 

2296  flk  3 

2297  flk  3 

2298  flk  2 

2299  flk 

2300  flk  3 


15n5 jw 

6 

15n53w 

6 

1 5n53w 

6 

1 5n53w 

6 

15n53w 

6 

15n53« 

6 

15n53w 

6 

15n53w 

6 

15n53w 

6 

1 5n53w 

7 

15n53w 

7 

15n53w 

7 

15n5dw 

7 

15n53* 

7 

I5n53w 

7 

1 5n55w 

7 

15r>53w* 

7 

15n53w 

7 

1 5h53w 

7 

15n53w 

7 

15n53w 

7 

15n53w 

8 

15n53w 

8 

15n53* 

8 

15n53w 

8 

1 5r>53w 

S 

15n53w 

3 

1 5n53w 

8 

15n53w 

8 

15n53w 

10 

1 5  n  5  3  w 

10 

15n53w 

10 

15n53« 

10 

15n53w 

1 1 

15n53w 

1 1 

1 5n53w 

1 1 

15n53w 

1  1 

15n53w 

1 1 

1 5n53w 

12 

1 5n53w 

12 

1 5n53w 

12 

1 5n53w 

13 

15n53w 

13 

1 5n53w 

14 

15n53w 

14 

15n5jw 

1  4 

1 5n5  3w 

1  4 

1  ‘ji>53w 

13 

15n53w 

13 

15n53w 

15 

1 5n53w 

1b 

4  36 


CAT.NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

CAT.NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

2  jO  1 

flk  3 

15n53w 

16 

1 

2352 

flk  3 

12n28w 

2 

1 

2J02 

rlk  2 

15n53w 

16 

1 

2353 

deb 

1 2n28w 

2 

1 

2303 

flk  3 

15n53w 

16 

1 

2354 

deb 

12n28w 

2 

1 

2304 

flk  1 

15n53w 

16 

1 

2355 

flk  3 

12n28w 

2 

1 

2305 

flk  3 

24s32e 

6 

1 

2356 

flk  2 

12n28w 

2 

1 

2306 

flk  3 

24s32e 

8 

1 

2357 

flk  2 

12n23w 

2 

1 

2307 

flk  3 

24s32e 

10 

1 

2358 

flk  1 

1 2n28w 

2 

1 

2308 

flk  3 

24s32e 

11 

1 

2359 

core 

12n28w 

2 

1 

2309 

flk  1 

24s32e 

16 

1 

2360 

flk  2 

1 2n28w 

3 

1 

2310 

flk  3 

38s14e 

1 

1 

2361 

flk  3 

12n28w 

3 

1 

231  1 

flk  2 

38s14e 

3 

1 

2362 

flk  2 

12n28w 

3 

1 

2312 

flk  3 

38s14e 

6 

1 

2363 

deb 

12n28w 

3 

1 

2313 

flk  3 

38s14e 

8 

1 

2364 

ut  flk  2 

12n28w 

3 

1 

2314 

flk  3 

17n33w 

0 

2 

2365 

flk  2 

12n28w 

3 

1 

2315 

core 

17n33« 

0 

1 

2366 

flk  2 

12n28w 

3 

1 

231  6 

flk  2 

17n33w 

0 

3 

2367 

flk  3 

12n28w 

3 

1 

2317 

flk  1 

17n33« 

0 

1 

2368 

flk  3 

12n28w 

3 

1 

2318 

core 

17n33w 

0 

1 

2369 

flk  2 

12n28w 

1 

0 

1 

2319 

flk  1 

2n8e 

11 

1 

2370 

flk  1 

12n28w 

3 

1 

2320 

flk  1 

24s46e 

1 

1 

2371 

core 

12n23w 

3 

1 

2321 

core 

24s46e 

1 

1 

2372 

flk  2 

12n28w 

4 

1 

2322 

flk  3 

60s6e 

2 

1 

2373 

flk  3 

12n28w 

4 

1 

2323 

flk  2 

60s6e 

3 

1 

2374 

flk  2 

12n28w 

4 

1 

2324 

core 

1 0sl 4w 

1 

2 

2375 

ut  flk  1 

12n28w 

4 

1 

2325 

test  peb 

10s14w 

2 

1 

2376 

flk  3 

12n28w 

4 

1 

2326 

flk  2 

1 0sl 4w 

5 

3 

2377 

flk  3 

12n28w 

4 

1 

2327 

nonart 

10s14w 

5 

1 

2378 

flk  2 

1 2n28w 

5 

1 

2328 

flk  1 

10s14w 

7 

1 

2379 

flk  3 

12n28w 

5 

1 

2329 

flk  2 

10s14w 

10 

3 

2380 

flk  2 

12n28w 

5 

1 

2330 

core 

10s1 4w 

11 

1 

2381 

flk  2 

12n28w 

5 

1 

2331 

nonart 

10s14w 

12 

1 

2382 

flk  2 

12n28w 

5 

1 

2332 

flk  2 

10s14w 

13 

1 

2383 

flk  2 

12n28w 

5 

1 

23  33 

flk  2 

10s1 4w 

14 

1 

2384 

flk  2 

12n28w 

5 

1 

2334 

flk  2 

10s14w 

15 

2 

2385 

nonart 

12n23w 

5 

1 

2335 

scraper 

10s14w 

10 

2 

2386 

flk  2 

12n28w 

6 

1 

2336 

hs 

12n28w 

1 

1 

2387 

flk  2 

12n28w 

6 

1 

2337 

flk  2 

1 2n28w 

1 

1 

2388 

ut  flk  2 

12n28w 

6 

1 

2338 

flk  2 

12n28w 

1 

1 

2389 

flk  2 

12n23w 

6 

1 

23  39 

flk  1 

12n28w 

1 

1 

2390 

flk  3 

12n28w 

6 

1 

2340 

flk  2 

12n28w 

1 

1 

2391 

flk  3 

12n28w 

6 

1 

2  34  1 

flk  2 

12n28w 

1 

1 

2392 

flk  3 

12n28w 

6 

1 

2342 

flk  2 

12n28w 

1 

1 

2393 

flk  3 

12n28w* 

6 

1 

2343 

flk  3 

1 2n28w 

1 

1 

2394 

flk  3 

12n28w 

6 

1 

2  344 

flk  3 

12n28w 

1 

1 

2395 

flk  2 

12n28w 

6 

1 

2345 

flk  3 

12n28w 

1 

1 

2396 

flk  3 

1 2n28w 

6 

1 

2346 

flk  2 

12n20w 

1 

1 

239f 

flk  3 

12n23w 

7 

1 

2347 

flk  3 

12n28w 

1 

1 

2398 

flk  3 

12n28w 

7 

1 

231*  8 

deb 

1 2n20w 

2 

1 

2399 

flk  1 

1 2n28w 

7 

1 

23'»9 

flk  3 

12n28w 

2 

1 

2400 

flk  2 

12n28w 

7 

1 

2350 

flk  2 

12n28w 

2 

1 

2401 

flk  3 

12n23w 

7 

1 

2351 

flk  3 

12n28w 

2 

1 

2402 

flk  2 

12n28w 

7 

1 

CAT.NO  item 


2>40  i 

2404 

2405 

2406 

2407 

2408 

2409 

2410 
241  1 

2412 

2413 

2414 

2415 

2416 

2417 

2418 
24  19 

2420 

2421 

2422 

2423 

2424 

2425 

2426 

2427 

2428 

2429 
24  JO 
2431 
24j2 

2433 

2434 

2435 

2436 

2437 

2438 

2439 
24  4  0 
244  1 

2442 

2443 
24  4  4 

2445 

2446 

2447 

2448 

2449 

2450 

2451 

2452 

2453 


f  lk  1 
f lk  2 
ut  core 
f lk  2 


flk  2 
flk  3 
deb 
flk  2 
flk  2 
flk  3 
flk  2 
flk  2 
flk  3 
flk  2 
flk  3 
flk  2 
flk  2 
flk  3 
flk  2 
nonart 
flk  2 
ut  chunk 
deb 
flk  3 
flk  3 
flk  1 
flk  3 
ut  flk  2 
hs 
hs 

ut  flk  1 
flk  2 
flk  3 
flk  3 
ut  core 
flk  1 
flk  2 


flk  3 
flk  3 
flk  3 
flk  2 
flk  2 
flk  2 
flk  3 
flk  3 
flk  1 
ut  flk  2 
flk  1 
ut  flk  2 
flk  2 


QUAD  SUBUNIT  QTY 


12n28w 

1 2n28w 

1 2n28w 

12n28w 

12n28w 

12n28w 

12n28w 

1 2n28w 

12n28w 

12n28w 

12n28w 

12n28w 

1 2n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

1 2n28w 

12n28w 

12n28w 

12n28w 

1 2n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

1 2n28w 

12n28w 

12n28w 

1 2n28w 

12n28w 

12n28w 

1 2n28w 

12n28w 

1 2n28w 

12n28w 


CAT.NO  ITEM 


2454 

2455 

2456 

2457 

2458 

2459 

2460 

2461 

2462 

2463 

2464 

2465 

2466 

2467 

2468 
2  469 

2470 

2471 

2472 

2473 

2474 

2475 
24  76 

2477 

2478 
24  79 

2480 

2481 

2482 

2483 

2484 

2485 

2486 
248? 

2488 

2489 

2490 
249  1 

2492 

2493 
2  494 

2495 

2496 

2497 

2498 

2499 

2500 

2501 

2502 

2503 

2504 


flk  2 
flk  2 
flk  2 
flk  2 
flk  3 


flk  3 
flk  3 
flk  3 
test  peb 
flk  3 


flk  3 
flk  2 
flk  1 
flk  2 
flk  1 
flk  3 
flk  3 


flk  2 
flk  2 
flk  3 
ut  core 
flk  3 
non  art 
flk  1 
flk  3 


flk  1 
test  peb 
flk  2 


flk  1 
flk  1 
ang  deb 


flk  2 
flk  1 
flk  2 
flk  2 
flk  1 
flk  2 
flk  2 
flk  3 
flk  1 
flk  3 
hs 

flk  2 


flk  3 
ut  flk  2 
flk  2 


QUAD  SUBUNIT  QTY 


12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28W 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

12n28w 

1 2n28w 

12n28w 

I2n28w 

12n28w 

12n28w 

12n28w 

7s40w 

7s40w 

7s40w 

7s40w 

7s40w 

7  s40w 

7s40w 

7s40w 

7s40w 

7s40w 

7s40w 

7s40w 

7s40w 

7s40w 

7s40w 

7  s40w 

7s40w 

7  s40w 

7s40w 

7s40w 

7s4  0w 

7s40w 

7s40w 

7s40w 

7s40w 

7s40w 

7s4  0w 


1  1 


k 


m 


mmmmmmmrnmimMmmmBggmmKm 


'V'. 

‘V*' 

1 

* 

•.  *  » 

•  t  \  ’ 

't, 

$ 

CAT.NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

CAT.NO 

ITEM 

QUAD  SUBUNIT  QTT 

| 

2505 

f  lk  1 

7s40w 

10 

1 

2555 

test  peb 

15n53w 

1 

1 

it, 

2506 

f lk  2 

7s40w 

10 

4 

2556 

flk  2 

15n53w 

2 

1 

2507 

f lk  2 

7s40w 

1 1 

1 

2557 

flk  3 

15n53w 

2 

1 

$ 

2508 

f  lk  1 

7s40w 

1 1 

1 

2558 

deb 

15n53w 

5 

1 

w 

8 

A 

2509 

f  lk  1 

7s40w 

12 

1 

2559 

flk  2 

15n53w 

5 

1 

*«Cj- 

2510 

f lk  2 

7s40w 

12 

2 

2560 

flk  3 

15n53w 

5 

1 

%■ 

2511 

flk  1 

7s40w 

13 

1 

2561 

test  peb 

15n53w 

5 

1 

2512 

f lk  2 

7s40w 

13 

4 

2562 

flk  2 

15n53w 

5 

1 

,y 

2513 

flk  2 

7s4  Ow 

13 

1 

2563 

test  peb 

15n53w 

6 

1 

M 

2514 

hs 

7s40w 

14 

2 

2564 

flk  2 

15n53w 

6 

1 

v 

$ 

2515 

flk  1 

7s40w 

14 

1 

2565 

flk  3 

15n53w 

6 

1 

¥ 

■ft 

251  6 

flk  1 

7s40w 

15 

1 

2566 

deb 

1 5n53w 

6 

1 

* 

2517 

core 

7s40w 

15 

3 

2567 

flk  1 

15n53w 

9 

1 

* 

*l’r 

2518 

obsidian 

7s4w 

15 

1 

2568 

deb 

15n53« 

8 

1 

2519 

flk  1 

7340w 

15 

1 

2569 

flk  3 

15n53« 

9 

1 

$ 

2520 

flk  1 

7s40w 

16 

1 

2570 

flk  3 

1 5n53w 

10 

1 

{ 

2521 

flk  1 

7s40w 

16 

2 

2571 

core 

15n53w 

10 

1 

% 

2522 

flk  2 

47s1e 

4 

1 

2572 

core 

15n53w 

10 

1 

V 

2523 

flk  1 

47s1e 

14 

1 

2573 

core 

15n53w 

10 

1 

s 

li 

2524 

scraper 

0 

1 

2574 

flk  2 

1 5n53w 

10 

1 

% 

1971 

scraper 

0 

1 

2575 

flk  3 

15n53w 

10 

1 

A 

■A 

2525 

flk  3 

4s29w 

14 

1 

2576 

flk  2 

1 5n53w 

1 1 

i 

?K 

■f 

2526 

flk  1 

4s29w 

14 

1 

2577 

core 

15n53w 

1 1 

1 

k 

2527 

flk  2 

4s29w 

15 

1 

2578 

flk  2 

15n53w 

11 

1 

¥ 

2528 

flk 

4s29w 

15 

1 

257  9 

flk  3 

15n53« 

11 

1 

:  it 

v* 

2529 

flk  2 

4s29w 

16 

3 

2580 

core 

15n53w 

12 

1 

w 

$: 

tVt 

2530 

deb 

4s29w 

16 

1 

2581 

deb 

15n53w 

12 

1 

2531 

gs 

4s29w 

20 

1 

2582 

flk  2 

15n53« 

12 

1 

».V 

'iV 

2532 

flk  3 

4s29w 

20 

1 

2583 

flk  3 

15n53w 

12 

1 

a 

?<w 

25  33 

gs 

4s29w 

20 

1 

2584 

deb 

15n53w 

13 

1 

% 

2534 

flk 

4s29w 

21 

1 

2585 

flk  3 

15n53w 

13 

1 

•r 

25  35 

flk  3 

4s29w 

22 

1 

2586 

flk  3 

1 5n53w  * 

13 

1 

k 

K 

t 

$ 

2536 

flk  3 

4s29w 

23 

1 

2587 

flk  3 

15n53w 

13 

1 

2537 

core 

4s29w 

26 

1 

2588 

flk  2 

1 5n53w 

13 

1 

2538 

gs 

4s29« 

26 

1 

2589 

deb 

15n53« 

13 

1 

¥ 

2539 

core 

4329w 

26 

1 

2590 

flk  2 

15n53w 

14 

1 

4 

2540 

flk  2 

4s29w 

26 

1 

2591 

flk  2 

15n53w 

14 

1 

2541 

deb 

4s29w 

26 

2 

2592 

flk  2 

1 5n53w 

14 

1 

$ 

2542 

chopper 

4s29w 

27 

1 

2593 

ut  flk  2 

15n53w 

14 

1 

?! 

Ss 

&• 

2543 

flk  3 

4s29w 

28 

2 

2  594 

flk  2 

1 5n53w 

14 

1 

1 

2544 

deb 

4s29w 

29 

6 

2595 

test  peb 

15n53w 

14 

1 

w 

sv 

2545 

flk  3 

4s29w 

29 

1 

2596 

flk  3 

1 5n53w 

14 

1 

I 

2546 

flk  2 

4s29w 

32 

1 

2597 

flk  2 

15n53« 

14 

1 

- 

2547 

core 

4s29w 

32 

1 

2598 

flk  3 

15n53w 

14 

1 

254  8 

deb 

4s29w 

33 

2 

2599 

flk  3 

15n53w 

14 

1 

s 

$ 

254  9 

deb 

4s29w 

33 

2 

2600 

deb 

15n53w 

14 

1 

« 

A* 

2550 

flk  1 

4s29w 

./4 

1 

2601 

deb 

15n53w 

15 

1 

I* 

«*,v 

■ftt 

253  1 

deb 

4s29w 

35 

1 

2602 

deb 

15n53w 

15 

1 

2552 

gs 

4s29w 

35 

1 

2603 

nonart 

15n53w 

15 

1 

r- 

2953 

flk  2 

4s29w 

35 

1 

2604 

flk  3 

1 5n53« 

15 

1 

A 

•VT 

•ft 

!ft 

i*  » 

>*■; 

255  4 

flk  3 

15n53w 

1 

1 

2605 

flk  3 

15n53« 

15 

1 

439 

I 

‘St 

*.  .  ^ 

m 

m 

1 

CAT.NO  item 


QUAD  SUBUNIT  QTY 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

3 

1 

3 


2606  flk  2 

15n53w 

15 

2607  flk  2 

15n53w 

15 

2608  flk  1 

15n53w 

15 

2609  core 

15n53w 

15 

2610  deb 

15n53« 

15 

261 1  min 

15n53w 

15 

2612  deb 

15n53w 

15 

261 3  flk  2 

15n53w 

15 

2614  flk  3 

15n53« 

16 

2615  flk  2 

15n53w 

16 

2616  deb 

15n53w 

16 

2617  flk  2 

1 5n53w 

16 

2618  deb 

15n53w 

16 

2619  flk  3 

15n53w 

16 

2620  flk  3 

1 5n53w 

16 

2621  core 

56s6w 

1 

2622  deb 

56a6w 

7 

2623  flk  1 

56s6w 

14 

2624  flk  2 

56s6w 

15 

2625  flk  2 

2s21  w 

2 

2626  flk  3 

2s21w 

2 

2627  flk  2 

2s21w 

2 

2628  flk  1 

2s21w 

2 

2629  flk  3 

2s21w 

2 

2630  flk  2 

2s21w 

2 

2631  flk  2 

2s21w 

2 

26 32  flk  3 

2s2 1  w 

2 

2633  flk  2 

2s21w 

2 

2634  gs 

2s21w 

2 

2635  flk  1 

2s21w 

2 

2636  flk  2 

2s21w 

2 

2637  flk  2 

2s2lw 

2 

2638  flk  3 

2sa21w 

2 

2639  chopper 

2s21w 

1 

2640  core 

2s21  w 

3 

2641  flk  2 

2s21w 

3 

2642  flk  2 

2s21w 

3 

2643  flk  2 

2s21w 

3 

2644  flk  2 

2s21w 

3 

2645  core 

2s21w 

3 

2646  flk  3 

2s21w 

3 

2647  flk  3 

2s2 1  w 

3 

2648  flk 

2s21w 

3 

2649  flk 

2s21w 

3 

2650  flk  3 

2s21w 

3 

2651  flk  3 

232 1  w 

3 

2652  core 

2s21w 

5 

2653  gs 

2s21w 

5 

2654  flk  3 

2s2 1  w 

5 

2655  flk  2 

2s21w 

5 

2656  flk  2 

2s21w 

5 

CAT.NO  ITEM 


2657 

2658 

2659 

2660 
2661 
2662 

2663 

2664 

2665 

2666 

2667 

2668 

2669 

2670 

2671 

2672 

2673 

2674 

2675 

2676 

2677 

2678 

2679 

2680 
2681 
2682 

2683 

2684 

2685 

2686 

2687 

2688 

2689 

2690 

2691 

2692 

2693 

2694 

2695 

2696 

2697 

2698 

2699 

2700 
2701 
27  02 

2703 

2704 

2705 

2706 

2707 


f lk  3 
f lk  3 
flk  2 
f lk  2 
flk  2 
flk  3 
flk  1 
flk  2 
flk  3 
flk  2 
flk  3 
flk  2 
flk  3 
flk  2 
flk  2 
flk  3 
hs 

flk  3 
flk  2 
core 
flk  2 
flk  3 
flk  2 
flk  3 
flk  2 
flk  2 
flk  3 
flk  3 
flk  3 
flk  2 
flk  3 
flk  2 
flk  2 
flk  2 
flk  2 
flk  1 
flk  2 
flk  2 
flk  3 
flk  3 
flk  3 
flk  3 
flk  2 
flk  3 
flk  3 
flk  2 
flk  3 
flk  2 
flk  2 
flk  2 
flk  3 


QUAD  SUBUNIT  QTY 

2s21w  5  1 

2s21w  5  1 

2s21w  5  1 

2s21 w  5  1 

2s21w  5  1 

2s21w  5  1 

2s21w  5  1 

2s21w  5  1 

2s21w  6  1 

2s21w  6  1 

2s21w  6 

2s21w  6 

2s21w  6 

2s2 1  w  7 

2s21w  7 

2s21w  7 

2s21w  9 

2s21w  9 

2s21w  9 

2s21w  9 

2s21w  9 

2s21 w  9 

2s21w  9 

2s21w  9 

2s2 1w  9 

2s21w  9 

2s21w  9 

2s21w  9 

2s21w  9 

2s21w  9 

2s21w  9 

2s21w  9 

2s21w  9 

2s21w  9 

2s2 1w  9 

2s21w  9 

2s21w  9 

2s21w  9 

2s21w  9 

2s21w  9 

2s21w  9 

2s21w  9 

2s21w  9 

2s2 1 w  9 

2s21w  9 

2s21w  10 

2s21w  10 

2s21w  10 

2s21w  10 

2s21w  10 

2s21w  10 


CAT.NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

2708 

ang  deb 

2s21w 

10 

1 

270  9 

f lk  2 

2s21w 

10 

2 

2710 

f lk  2 

2s21w 

1 1 

1 

27  1  1 

f lk  3 

2s21w 

1 1 

1 

2712 

f lk  2 

2s21w 

1 1 

1 

271  3 

f lk  2 

2s21w 

11 

1 

2714 

flk  3 

2s21  w 

12 

1 

2/15 

f  lk  3 

2s21w 

12 

1 

2716 

flk  3 

2s21w 

12 

1 

2717 

flk  3 

2s21w 

12 

1 

2718 

flk  2 

2s21w 

13 

1 

2719 

core 

2s21  w 

13 

1 

2720 

flk  3 

2s21w 

13 

1 

2721 

flk 

2s21w 

U 

1 

2722 

flk  2 

2s21w 

13 

1 

272  J 

flk  1 

2s21w 

13 

1 

2724 

fossil 

2s21w 

13 

1 

2725 

ang  deb 

2s21w 

13 

1 

2726 

flk  3 

2s21w 

13 

1 

272  7 

flk  3 

2s21w 

1 

1 

2728 

flk  3 

2s21w 

13 

1 

2729 

flk  3 

2321  w 

13 

1 

27  JO 

scraper 

2s21w 

13 

1 

2731 

flk  2 

2s21  w 

13 

1 

2732 

flk  2 

2s21w 

13 

1 

2733 

flk  3 

2321  w 

13 

1 

2734 

flk  2 

2s21w 

13 

1 

2735 

flk  2 

2s21w 

13 

1 

2736 

scraper 

2s21w 

14 

1 

27  37 

flk  3 

2s21w 

14 

1 

2738 

flk  2 

2s21w 

14 

1 

2739 

flk  3 

2s21  w 

15 

1 

2740 

flk  3 

2s21w 

15 

1 

274  1 

flk  2 

2s21w 

15 

1 

2742 

flk  2 

2s21w 

15 

1 

274  3 

flk  2 

2s21  w 

15 

1 

2744 

flk  3 

2s21w 

15 

1 

2745 

flk  3 

2s21w 

15 

1 

2746 

flk  2 

2s21w 

16 

1 

2747 

flk  3 

2s21  w 

1 

1 

2748 

flk  2 

2s21w 

1 

1 

274  9 

flk  3 

2s21w 

1 

1 

2750 

gs 

47s1e 

10 

1 

275  1 

core 

47s1e 

6 

1 

2752 

flk  3 

47s1e 

6 

1 

276J 

nonart 

47s1e 

6 

1 

2754 

deb 

47s1e 

8 

1 

2755 

flk  2 

47s1e 

8 

1 

2756 

test  peb 

473le 

1 1 

1 

2757 

gs 

47s1e 

13 

1 

2758 

flk 

47s1e 

7 

1 

CAT.NO  ITEM 

QUAD 

SUBUNIT 

QTY 

2759  flk  3 

23s2Qw 

2 

1 

2760  ut  flk  3 

23s20w 

1  1 

1 

2761  flk  3 

23s20w 

1  1 

1 

2762  core 

23s20w 

12 

1 

2763  flk  3 

23s20w 

12 

1 

2764  flk  3 

23s20w 

12 

1 

2765  core 

23s20w 

16 

1 

2766  core 

2321  w 

0 

1 

2767  gs 

2s21w 

0 

1 

2768  gs 

2s21  w 

0 

1 

2769  flk  3 

2s21w 

1 

1 

2769  flk 

2s21  w 

1 

1 

2770  flk  1 

2s21w 

1 

1 

2771  flk 

2s21w 

4 

1 

2772  flk  2 

2s21w 

4 

1 

2773  flk  3 

2s21w 

4 

1 

2774  flk  1 

2s2  lw 

4 

1 

2775  flk  3 

2s2 1  w 

4 

1 

2776  flk  2 

2s21w 

4 

1 

2777  flk  2 

2s21w 

4 

1 

2778  flk  J 

2s21w 

4 

1 

2779  flk  1 

2s21 w  ' 

4 

1 

2780  core 

2s21w 

4 

1 

2781  flk  3 

2s21  w 

4 

1 

2782  flk  2 

2s21w 

5 

1 

2783  flk  2 

2s21  w 

5 

1 

2784  flk  3 

2s21w 

8 

1 

2785  flk  3 

2s21w 

8 

1 

2786  flk  2 

2s21w 

8 

1 

2787  flk  2 

2s21w 

8 

1 

2788  flk  2 

2s21w 

8 

1 

2789  flk  3 

2s21  w 

8 

1 

2790  flk  3 

2s21w 

8 

1 

2791  flk  2 

2s21w 

8 

1 

2792  flk  3 

2s21w 

8 

1 

2793  flk  3 

2s21w 

9 

1 

2794  flk  2 

2s21w 

9 

1 

2795  deb 

2s21  w 

9 

1 

2796  flk  1 

2s21w 

9 

1 

2/97  flk  2 

2s21  w 

9 

1 

2798  flk  3 

2  s21w 

9 

1 

2799  flk  3 

2s21  w 

13 

1 

2800  flk  3 

2s21w 

13 

1 

2801  flk  1 

2s21w 

13 

1 

2802  flk  1 

2s21w 

13 

1 

2803  flk  2 

2s21w 

16 

1 

2804  flk  3 

2s21w 

16 

1 

2805  flk  2 

2s21w 

16 

1 

2806  flk  3 

2s21w 

16 

1 

2807  flk  1 

2s21w 

16 

1 

2808  ut  flk  2 

42n39w 

3 

1 

.  /,  -r4  <.-".  *'.  /.  *\  -'".  <  <,  <,  qtf.r  ./  .  *  •/  *  r*/V  \*  .  *  *  •.'  . 


CAT. NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

CAT. NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

2809 

flk  2 

42n22w 

3 

1 

2860 

flk  1 

10n38w 

2 

1 

2810 

flk  3 

42n22w 

4 

1 

2861 

deb 

10n38w 

3 

1 

2811 

ut  flk 

12n39w 

7 

1 

2362 

flk  2 

10n38w 

4 

1 

2812 

flk  2 

42n22w 

10 

1 

2863 

flk  2 

10n38w 

4 

1 

281  J 

flk  3 

42n22w 

10 

1 

2864 

core 

10n38w 

5 

15 

2814 

ut  flk  1 

42n39w 

11 

1 

2865 

flk  2 

10n38w 

5 

2 

2815 

test  peb 

1 0n44w 

1 

7 

2866 

ut  flk 

3 

10n38w 

6 

1 

2816 

ut  flk  1 

10n44w 

1 

1 

2867 

flk  1 

10n38w 

6 

1 

2817 

core 

10n44w 

1 

1 

2868 

flk  1 

10n38w 

7 

1 

2818 

ut  flk  1 

10n44w 

2 

2 

2869 

flk  2 

1 0n38w 

8 

4 

2819 

flk  1 

1 0n44w 

2 

6 

2870 

flk  2 

23n33« 

1 

1 

2820 

flk  1 

1 0n44w 

3 

3 

2871 

flk  2 

23n33w 

2 

1 

2821 

ut  flk  2 

10n44w 

3 

2 

2872 

flk  1 

23"33* 

5 

1 

2822 

flk  1 

42n22w 

4 

1 

2873 

flk  3 

23n33w 

5 

1 

2823 

ut  flk  2 

10n44w 

4 

8 

2874 

deb 

23n33w 

6 

1 

2824 

ut  flk  1 

10n44w 

4 

1 

2875 

flk  1 

23n33w 

9 

1 

2825 

core 

10n44w 

4 

6 

2876 

flk  2 

23n33w 

9 

1 

2826 

ut  flk  2 

10n44w 

5 

1 

2877 

flk  3 

23n33w 

13 

1 

2827 

ut  flk  1 

10n44w 

5 

9 

2878 

flk  3 

23n33w 

13 

1 

2828 

core 

10n44w 

6 

8 

2879 

deb 

23n33w 

16 

1 

2829 

core 

10n44w 

6 

13 

2880 

flk  2 

23r>33w 

16 

1 

2830 

ut  flk  1 

10n44w 

7 

2 

2881 

flk  3 

20n3e 

1 

1 

2831 

te3t  peb 

1 0n44w 

7 

1 

2882 

flk  3 

20n3e 

2 

1 

2832 

core 

10n44w 

8 

14 

2883 

flk  3 

20n3e 

2 

1 

2833 

flk  1 

1 On44w 

8 

■) 

2884 

flk  3 

20n3e 

2 

1 

2334 

core 

1 0n44w 

8 

1 

2885 

flk  3 

20r>3e 

2 

1 

2835 

flk  1 

10n44w 

9 

1 

2886 

flk  2 

20n3e 

3 

1 

2836 

ut  flk  1 

10n44w 

9 

1 

2887 

flk  2 

20n3e 

7 

1 

2837 

ut  flk  1 

10n44w 

9 

2 

2888 

flk  3 

20n3e 

7 

1 

2838 

flk  1 

1 0n44w 

11 

2 

2889 

flk  3 

20n3e 

7 

1 

2839 

core 

1 On44w 

12 

10 

2890 

flk  3 

20n3e 

7 

1 

2340 

flk  2 

1 0n44w 

13 

4 

2891 

flk  1 

20n3e 

7 

1 

2841 

flk  2 

10n44w 

14 

10 

2892 

flk  1 

20n3e 

1  1 

1 

2842 

test  peb 

10n44w 

15 

7 

2893 

flk  3 

20n3e 

1 1 

1 

2843 

flk  1 

1 0n44w 

16 

3 

2894 

flk  3 

20n3e 

1 1 

1 

284  4 

ut  flk 

0 

1 

2895 

flk  3 

20n3e 

1  1 

1 

2845 

flk  2 

0 

1 

2896 

flk  3 

20n3e 

1  1 

1 

284  6 

flk  2 

0 

1 

2897 

ceram 

20n3e 

12 

1 

2847 

hs 

0 

1 

2898 

flk 

20n3e 

12 

1 

234  8 

flk  3 

46s3w 

5 

1 

2899 

flk  2 

20n3e 

15 

1 

284  9 

flk  3 

46s3w 

5 

1 

2900 

flk  1 

20n3e 

15 

1 

2350 

flk  3 

46s3w 

6 

1 

2901 

flk  2 

20n  3e 

25 

1 

2851 

ut  flk  3 

46s3w 

6 

1 

2902 

flk  2 

20n3e 

16 

1 

2852 

flk  3 

46s3w 

9 

1 

2903 

flk  3 

20n3e 

16 

1 

2353 

flk  1 

46s3w 

1 1 

1 

2904 

flk  2 

20n3e 

16 

1 

2354 

hs 

46s3w 

12 

1 

2905 

flk  3 

20n3e 

16 

1 

2855 

rik  2 

46s3w 

15 

1 

2906 

flk  3 

20n3e 

16 

1 

2856 

flk  2 

473le 

7 

1 

2907 

ut  flk 

2 

1 0n38w 

1 

1 

2857 

flk  2 

10n38w 

1 

4 

2908 

ut  flk 

2 

10n38w 

2 

1 

2358 

ut  flk  2 

10n38w 

1 

1 

2909 

flk  2 

1 0n38w 

3 

3 

2859 

flk  2 

10n38w 

2 

1 

2910 

ut  flk 

1 

10n38w 

4 

1 

i 


* ' ;, 

CAT.NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

CAT . NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

f. 

Si 

v  ' 

2911 

flk  2 

10n38w 

6 

2 

2962 

flk  2 

10n38w 

14 

1 

>* . 

2912 

f lk  2 

10n38w 

7 

2 

2963 

flk  2 

10n38w 

15 

4 

"*:» 

2913 

deb 

10n38w 

7 

1 

2964 

ut  flk  2 

10n38w 

16 

1 

*i 

2914 

ut  flk  2 

1 On38w 

8 

1 

2965 

flk  1 

1 0n38w 

16 

1 

!*»' 

I;;* 

2915 

flk  2 

10n38w 

10 

2 

2966 

flk  2 

I6n18w 

3 

1 

!’i 

.»> 

2916 

ut  flk  2 

10n38w 

10 

1 

2967 

point 

I6n18w 

2 

1 

2917 

flk  2 

10n38w 

1 1 

3 

2968 

flk  1 

I6nl8w 

6 

1 

■f . 

2918 

ut  flk  2 

10n38w 

12 

1 

2969 

flk  2 

16n18w 

8 

1 

t'K 

4 

>r 

2919 

ut  flk  2 

10n38w 

12 

1 

2970 

flk  3 

I6n18w 

8 

1 

>» 

«, 

2920 

flk  1 

10n38w 

13 

1 

29  71 

flk  3 

1 6n  13w 

1 1 

1 

,’ci' 

2921 

ut  flk  2 

10n38w 

13 

1 

2972 

flk  2 

16n 18w 

16 

1 

!;!. 

c?f 

* 

29  22 

ut  flk  2 

10n38w 

14 

1 

297  3 

flk  2 

1 6n 18w 

4 

1 

tv 

2923 

flk  2 

10n38w 

14 

9 

2974 

flk  2 

I6n18w 

4 

1 

t 

2924 

ut  flk  1 

10n38w 

15 

1 

2975 

flk  2 

16n13w 

6 

1 

‘!j 

2925 

ut  core 

10n38w 

15 

1 

2976 

flk  2 

I6n18w 

1  1 

1 

‘Si 

2926 

ut  flk  2 

10n38w 

16 

1 

2977 

flk  2 

1  6n 18 w 

12 

1 

1*;' 

HI* 

2927 

ut  flk 

10n38w 

13 

1 

2978 

flk  1 

1 6n 18w 

12 

1 

> 

,y 

>.* 

2928 

ut  core 

10n38w 

1 

1 

297  9 

flk  2 

1 6n 13w 

12 

1 

$ 

2929 

ut  flk 

10n38w 

1 

7 

2980 

flk  2 

I6n  18w 

12 

1 

2930 

core 

10n38w 

2 

5 

2981 

flk 

I6n13w 

14 

1 

i.t-. 

‘}ji 

2931 

flk  1 

10n38w 

2 

1 

2982 

flk  2 

1 6n 18w 

15 

1 

8 

2932 

flk  2 

10n38w 

3 

3 

2983 

hist 

1 6n 18w 

15 

1 

w 

2933 

scraper 

10n38w 

3 

1 

2984 

flk  1 

1 6n 18w 

13 

1 

fa 

.♦ 

‘! 

» i> 

2934 

core 

10n38w 

3 

1 

2985 

flk  3 

16n18w 

1 

1 

2935 

ut  core 

10n38w 

4 

1 

2986 

flk  3 

I6n18w 

6 

1 

if 

2936 

core 

10n38w 

5 

10 

2987 

flk  2 

1 6n18w 

8 

1 

w 

it? 

2937 

flk  2 

1 0n38w 

6 

2 

2988 

flk  2 

16n18w 

8 

1 

*s 

2938 

ut  flk  2 

10n38w 

7 

1 

2939 

flk  3 

1 6n 18w 

8 

1 

$ 

2939 

ut  core 

10n38w 

7 

1 

2990 

flk  2 

1 6n 18w 

12 

1 

IV 

$ 

2940 

ut  flk  1 

10n38w 

8 

1 

2991 

flk  2 

1 6n 18w 

12 

1 

*,i. 

2941 

flk  2 

10n38w 

9 

3 

2992 

flk  2 

16n 18w 

13 

1 

2942 

flk  1 

10n38w 

9 

1 

2993 

ut  core 

1 6n  1 8  w 

16 

1 

■S 

2943 

flk  2 

10n38w 

9 

1 

2994 

ut  flk  1 

1 6n 18w 

16 

1 

:| 

2944 

blade 

10n38w 

9 

1 

2995 

flk  2 

1 6n  18w 

9 

1 

» 

2945 

flk  1 

10n38w 

10 

1 

2996 

pestle 

1 6n 18w 

10 

1 

> 

2946 

core 

10n38w 

10 

1 

2997 

flk  3 

2s21  w 

1 

1 

%' 

(V 

2947 

flk  2 

10n38w 

10 

3 

2998 

flk  2 

2s21w 

1 

1 

!t 

2948 

flk  2 

10n38w 

10 

4 

2999 

flk  2 

2s21  w 

1 

1 

$ 

2949 

core 

10n3o« 

1 1 

1 

3000 

flk  3 

2s21w 

1 

1 

& 

IV 

1 

2950 

ut  flk  1 

10n38w 

11 

1 

3001 

flk  2 

2s21w 

1 

1 

E) 

2951 

flk  2 

10n38w 

12 

5 

3002 

flk  3 

2s21w 

2 

1 

s» 

•>l 

2952 

core 

10n38w 

13 

0 

300J 

flk  2 

2s2 1  w 

2 

1 

V 

2953 

test  peb 

10n38w 

14 

7 

3004 

flk  3 

2s21w 

2 

1 

.. 

2954 

flk  1 

10n38w 

15 

1 

3005 

flk  2 

2s21  w 

2 

1 

.“I* 

2955 

flk  3 

10n38w 

16 

2 

3006 

flk  2 

2s21w 

2 

1 

V 

2956 

core 

10n38w 

7 

10 

3007 

core 

2s2 1  w 

2 

1 

£1 

iT 

♦it* 

2957 

core 

10n38w 

7 

1 

3008 

flk  2 

2s2  1  w 

2 

1 

si 

2958 

flk  2 

10n38w 

8 

1 

3009 

test  peb 

2s2 1  w 

2 

1 

t 

2959 

flk  1 

10n38w 

9 

1 

3010 

flk  2 

2s21w 

3 

1 

2960 

flk  2 

10n38w 

1 1 

4 

301 1 

flk  2 

2s2 1  w 

5 

1 

z\ 

■!* 

2961 

flk  2 

10n38w 

12 

2 

3012 

flk  3 

2  s2  1w 

3 

1 

TT 

1  . 

ft. 

443 

i 

t. 

V 

CAT.NO  item 

QUAD 

SUBUNIT  QTT 

CAT.NO 

ITEM 

QUAD 

SUBUNIT 

m 

■ 

301 3  flk  3 

2s21w 

3 

1 

3064 

flk  2 

2s2 1w 

8 

1  jg 

1 

3014  flk  2 

2s21w 

3 

1 

3065 

flk  2 

2s21  w 

8 

,•« 

3015  flk  1 

2s21w 

3 

1 

3066 

ang  deb 

2s21w 

8 

;5 

3016  ut  flk 

2s21  w 

3 

1 

3067 

flk  2 

2s21  w 

8 

! 

3017  flk  2 

2s21w 

3 

1 

3068 

flk  2 

2s21w 

8 

h 

3018  flk  3 

2s21  w 

4 

1 

3069 

flk  3 

2s21  w 

8 

1  jS?l 

3019  flk  3 

2s21w 

4 

1 

3070 

flk  3 

2s21w 

8 

■■ 

«•, 

3020  flk  2 

2s21  w 

4 

1 

3071 

flk  3 

2s21  w 

8 

1  ‘  v 

ft 

3021  ang  deb 

2s21w 

4 

1 

3072 

ut  chunk 

2s21w 

10 

*s» 

3022  flk  2 

2s21w 

4 

1 

307  3 

flk  2 

2s21w 

10 

1 

3023  ang  deb 

2s21w 

4 

1 

3074 

flk  3 

2s21w 

10 

1  •© 

.*' 

'i  1 

3024  flk  2 

2s21  w 

4 

1 

3075 

flk  3 

2s21  w 

10 

1  .ja 

3025  flk  1 

2s21w 

4 

1 

3076 

flk  2 

2s21w 

10 

m 

,  , 

3026  flk  1 

2s21w 

4 

1 

3077 

flk  2 

2s21  w 

10 

1  2 

$ 

V 

3027  flk  2 

2s21  w 

4 

1 

3078 

flk  3 

2s21w 

10 

1  jpj 

3028  flk  3 

2s21  w 

4 

1 

3079 

flk  3 

2s21  w 

10 

,>:* 

3029  flk  2 

2s21w 

4 

1 

3080 

flk  3 

2s21w 

10 

3030  flk  3 

2s21w 

4 

1 

3081 

flk  3 

2s21  w 

10 

1  XN 

3031  flk  2 

2s21w 

4 

1 

3082 

flk  2 

2s21w 

10 

3032  flk  2 

2s21  w 

4 

1 

3083 

flk  1 

2s21  w 

10 

1  * 

i 

3033  flk  3 

2s21w 

4 

1 

3084 

flk  3 

2s21w 

10 

1  ^ 

3034  test  peb 

2s21  w 

4 

1 

3085 

flk  2 

2s21w 

10 

1 

ft 

3035  scraper 

2s21w 

6 

1 

3086 

flk  2 

2s21w 

10 

i  vO 

V 

3036  flk  3 

2s21  w 

6 

1 

3087 

flk  2 

2s2 1  w 

10 

1 

3037  flk  1 

2s21w 

6 

1 

3088 

flk  2 

2s21w 

10 

1  Bp 

ft 

3038  flk  3 

2s21  w 

6 

1 

3089 

flk  2 

2s21w 

10 

1  ™ 

3039  flk  2 

2s2 1  w 

6 

1 

3090 

flk  3 

2s21w 

10 

1  *■>' 

•jy 

ft 

3040  flk  2 

2s21  w 

6 

1 

3091 

flk  3 

2s21w 

1  1 

1  *A' 

ft 

3041  flk  3 

2s21w 

6 

1 

3092 

flk  3 

2s21w 

1  1 

1 

ft 

3042  flk  2 

2s21  w 

6 

1 

3093 

flk  1 

2s21  w 

1  1 

m 

3043  flk  3 

2s21w 

6 

1 

3094 

flk  2 

2s21w 

1  1 

]  UuH 

3044  flk  2 

2s21w 

6 

1 

3095 

flk  2 

2s21  w 

1  1 

:>; 

3045  flk  3 

2s21w 

6 

1 

3096 

flk  2 

2s21w 

1  1 

1  Go 

*■ 

3046  flk  1 

2s21  w 

7 

1 

3097 

flk  3 

2s2 1w 

1  1 

1  V\5j 

•>; 

3047  core 

2s21w 

7 

1 

3098 

flk  2 

2s21w 

1  1 

1  w 

4  jr 

» 

3048  flk  3 

2s21  w 

7 

1 

3099 

flk  2 

2s21w 

1  1 

1  ?s? 

, 

3049  ang  deb 

2s21w 

7 

1 

3100 

flk  2 

2s21w 

1  1 

1  Bn 

3050  flk  3 

2s21  w 

7 

1 

3101 

flk  3 

2s21  w 

11 

1 

ft 

3051  flk  2 

2s21w 

7 

1 

3102 

flk  3 

2s21w 

1  1 

1 

3052  flk  2 

2s21  w 

7 

1 

3103 

flk 

2s21w 

1  1 

ft 

3053  flk  3 

2s21w 

7 

1 

3104 

flk  3 

2s21w 

1  1 

1  |  Sj 

ft 

3054  flk  3 

2s21  w 

7 

1 

3105 

scraper 

2s21  w 

1  1 

1 

-X| 

3055  flk  2 

2s21w 

7 

1 

3106 

flk  2 

2s2 1w 

12 

1 

t  4 

3056  flk  3 

2s21w 

7 

1 

3107 

flk  2 

2s21w 

12 

1 

3 057  flk  3 

2s21w 

7 

1 

3108 

flk  2 

2s21w 

12 

i*J 

3058  flk  2 

2s21w 

7 

1 

3109 

flk  1 

2s2 1  w 

12 

3059  flk  2 

2s21w 

7 

1 

31 10 

flk  2 

2s21w 

12 

' 

3060  flk 

2s21w 

7 

1 

3111 

flk  2 

2s21w 

12 

' 

3061  flk  3 

2s21w 

8 

1 

3112 

flk  3 

2s21w 

12 

1  2g 

3062  flk  2 

2s21w 

8 

1 

3113 

flk  3 

2s2 1  w 

12 

V 

3063  flk  2 

2s2 1w 

8 

1 

31  14 

flk  1 

2s2  1w 

12 

1 

i 

y 

444 

Jvv 

s$ 
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CAT.NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

CAT.NO  ITEM 

QUAD 

31  15 

flk  J 

2s21w 

12 

1 

3166  flk  2 

2s21w 

jl  16 

f lk  3 

2s21w 

12 

1 

3167  flk  2 

2s21w 

Jl  17 

flk  2 

2s21w 

12 

1 

3168  flk  1 

2s21w 

Jl  IB 

flk  2 

2s21w 

12 

1 

3169  flk  3 

2s21w  ' 

Jl  19 

flk  3 

2s21w 

12 

1 

3170  flk  2 

2s21w 

J 120 

flk  3 

2s21w 

12 

1 

3171  flk  1 

2s21w 

3121 

flk  3 

2s21w 

12 

1 

3172  flk  2 

2s2 1w 

3122 

flk  2 

2s21  w 

12 

1 

3173  flk  3 

2s21  w 

312J 

flk  3 

2s21w 

12 

1 

3179  flk  3 

2s21w 

J129 

flk  2 

2s21  w 

12 

1 

3175  flk  3 

2s21w 

3125 

flk  1 

2s21w 

12 

1 

3176  flk  3 

2s21w 

Jl  26 

flk  1 

2s21  w 

12 

1 

3177  flk  3 

2s21  w 

3127 

core 

2s21w 

19 

1 

3178  flk  3 

2s21w 

3128 

core 

2s21  w 

19 

1 

3179  flk  2 

2s21w 

3129 

flk  2 

2s21w 

19 

1 

3180  flk  3 

2s21w 

3U0 

flk  2 

2s21  w 

19 

1 

3181  flk  2 

2s21w 

J1J1 

flk  3 

2s21w 

19 

1 

3182  flk  1 

2s21w 

3132 

flk  2 

2s21w 

19 

1 

3183  flk  3 

2s2 1  w 

3133 

flk  3 

2s21w 

19 

1 

3189  flk  1 

2s21w 

3U9 

flk  2 

2s21w 

19 

1 

3185  flk  3 

2s21w 

3U5 

flk  2 

2s21w 

19 

1 

3186  flk  1 

2s21w 

3U6 

flk  3 

2s21w 

19 

1 

3187  flk  2 

2s2 1  w 

3137 

flk  2 

2s21w 

19 

1 

3188  flk  2 

2s21w 

3U8 

flk  2 

2s21  w 

19 

1 

3189  flk  3 

2s2 1  w 

3U9 

flk  3 

2s21w 

19 

1 

3190  flk  3 

2s21w 

3190 

flk  1 

2s21w 

19 

1 

3191  flk  2 

2s21w 

3191 

flk  2 

2s21w 

19 

1 

3192  rik  2 

17n33w 

3 1  92 

flk  1 

2s21  w 

19 

1 

3193  flk  2 

17n33w 

3193 

flk  2 

2s21w 

19 

1 

3199  flk  1 

17n33w 

J199 

flk  2 

2s21  w 

19 

1 

3195  flk  1 

17n33w 

3195 

flk  1 

2s21w 

19 

1 

3196  chopper 

1 7  n  3  3  / 

3196 

flk  1 

2s21  w 

19 

1 

3197  ceram 

22n6w 

3197 

flk  3 

2s21w 

19 

2 

3198  flk  2 

22n6w 

3198 

flk  2 

2s21w 

19 

1 

3199  flk  1 

22  n6w 

3199 

flk 

2s21w 

19 

1 

3200  flk  2 

22n6w 

3150 

flk  2 

2s21w 

19 

1 

3201  flk  3 

22n6w 

3151 

flk  1 

2s21w 

19 

1 

3202  ceram 

22n6w 

3152 

flk  3 

2s21w 

19 

1 

3203  flk  2 

22n6w 

3153 

flk  2 

2s21w 

19 

1 

3209  flk  2 

22n6w 

3159 

flk  2 

2s2 1  w 

19 

1 

3205  flk  2 

22n6w 

3155 

flk  2 

2s21w 

19 

1 

3206  flk  2 

22n6w 

3156 

flk 

2s2 1  w 

19 

1 

3207  core 

22n6w 

3157 

flk  3 

2s21w 

19 

1 

3208  flk  1 

22n6w 

3158 

flk  3 

2s21w 

19 

1 

3209  flk  2 

22n6w 

3159 

flk  2 

2s21w 

15 

1 

3210  flk  3 

22n6w 

3160 

flk  2 

2s21  w 

15 

1 

321 1  flk  2 

92n2w 

3161 

flk  3 

2321  w 

15 

1 

32 12  flk  2 

92n2w 

3162 

flk  3 

2s21w 

15 

1 

3213  flk  3 

92r,2w 

316  3 

ang  deb 

2s21w 

15 

1 

3219  flk  3 

92n2w 

3 1 69 

flk  3 

2s21w 

15 

1 

3215  flk  3 

92n2w 

3165 

flk  3 

2s21w 

15 

1 

3289  flk  2 

16n 18w 

■'lU'/ 


CAT. NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

CAT. NO  ITEM 

QUAD 

3465 

f lk  2 

seg3 

8 

1 

3574  lith 

3466 

f lk  3 

seg3 

8 

1 

3575  core 

3467 

core 

seg3 

3 

1 

3576  tool 

20s24w 

3468 

hs 

seg3 

3 

1 

3577  gs 

3469 

core 

0 

6 

3578  gs 

20s24w 

3470 

ceram 

0 

1 

3580  pestle 

3471 

deb 

0 

1 

3581  flk  3 

seg9 

3472 

core 

0 

1 

3582  core 

seg9 

3473 

ut  flk 

0 

1 

3583  flk  1 

seg9 

3474 

core 

0 

1 

3584  flk  2 

seg9 

3475 

scraper 

0 

1 

3585  flk  1 

seg9 

3476 

hs 

0 

1 

3586  flk  2 

seg9 

3477 

flk  1 

0 

1 

3587  flk  3 

seg9 

3478 

flk  3 

0 

1 

3588  scraper 

seg9 

3479 

ut  flk 

0 

2 

3589  flk  2 

seg9 

3480 

flk 

0 

2 

3590  flk  2 

seg9 

3481 

core 

0 

1 

3591  obsidian 

seg9 

3482 

core 

0 

1 

3592  obsidian 

seg9 

3483 

gs 

0 

1 

3593  flk  2 

seg9 

3484 

core 

0 

1 

3594  test  peb 

segl  0 

3485 

anvil 

0 

1 

3595  flk  1 

seglO 

3486 

bone 

0 

1 

3596  flk  2 

seglO 

3487 

scraper 

0 

1 

3597  flk  1 

seglO 

3488 

gs 

0 

1 

3598  nonart 

seglO 

3489 

anvil 

0 

1 

3599  flk  2 

seglO 

3545 

test  peb 

0 

1 

3600  flk  1 

seglO 

3546 

flk  1 

0 

1 

3601  flk  3 

seglO 

3547 

core 

0 

1 

3602  core 

seglO 

3548 

flk  2 

0 

1 

3603  flk  2 

seglO 

3549 

core 

0 

1 

3604  flk  1 

seglO  . 

3550 

core 

0 

1 

3605  flk  1 

seglO 

3551 

flk  2 

0 

1 

3606  flk  2 

seglO 

3552 

point 

0 

1 

3607  flk  2 

seglO 

3553 

flk  3 

0 

1 

3608  chopper 

seglO 

3554 

flk  2 

0 

1 

3609  deb 

seg5 

3555 

test  peb 

0 

1 

3610  flk  2 

seg5 

3556 

flk 

0 

3 

3611  flk  1 

seg5 

3557 

hs 

0 

1 

3612  flk  3 

seg5 

3558 

gs 

0 

1 

3613  flk  2 

seg5 

3559 

flk  2 

0 

1 

3614  deb 

seg5 

3560 

nonart 

0 

1 

3615  test  peb 

seg5 

3561 

flk  2 

0 

2 

361 6  flk  3 

segC 

3562 

flk  1 

0 

1 

3617  deb 

seg6 

356  1 

flk  2 

0 

1 

3618  flk  2 

seg6 

35o4 

ut  flk  2 

0 

1 

3619  core 

seg6 

3568 

gs 

20s24w 

0 

1 

3620  core 

seg6 

3569 

gs 

0 

1 

3621  chopper 

seg6 

3570 

hs 

4s29w 

0 

1 

3622  scrapar 

seg6 

357  1 

lith 

4s29w 

0 

1 

3623  flk  1 

seg6 

3572 

1  ith 

20s24w 

0 

1 

3624  flk  3 

seg6 

357  3 

lith 

4  s2?w 

0 

1 

3625  hs 

seg6 

SUBUNIT  QTT 


0  1 

0  1 

0  1 

0  1 

0  1 

0  1 

1  1 

1  2 

2  1 

2  1 

2  1 

3  1 

3  1 

<4  1 

4  1 

a  1 

5  2 

6  1 

7  1 

1  4 

1  1 

1  1 

2  1 

2  2 

2  1 

3  2 

3  2 

4  l 

4  2 

5  1 

6  1 

7  1 

8  3 

10  1 

1  1 

2  1 

3  1 

4  1 

7  2 

8  1 

9  1 

0  1 

0  1 

0  1 

2  1 

5  l 

4  1 

1  I 

1  1 


1 


CAT. NO  ITEM 

QUAD 

SUBUNIT 

QTY 

CAT. NO  ITEM 

QUAD 

SUBUNIT 

QTY 

3290  flk  3 

I6n  18w 

13 

1 

3414  ut  flk 

0 

1 

3291  core 

0 

5 

3415  deb 

0 

1 

3292  biface 

0 

1 

3416  flk  2 

segl 

1 

1 

3293  Ms 

0 

1 

3417  flk  1 

segl 

1 

1 

3294  test  peb 

0 

1 

3418  core 

segl 

2 

2 

3295  test  peb 

0 

1 

3419  flk  1 

segl 

5 

1 

3296  test  peb 

0 

1 

3420  flk  3 

segl 

7 

1 

3370  scraper 

0 

4 

3421  hs 

segl 

8 

1 

3371  scraper 

seg2 

10 

1 

3422  nonart 

seg2 

1 

1 

3372  core 

seg2 

9 

9 

3423  flk  2 

seg2 

1 

2 

3373  flk  1 

seg2 

8 

1 

3424  flk  2 

seg2 

2 

1 

3374  core 

seg2 

9 

5 

3425  ut  flk  1 

seg2 

3 

1 

3375  chopper 

seg2 

10 

1 

3426  flk  2 

seg2 

3 

2 

3376  core 

seg5 

1 1 

1 

3427  flk  1 

seg2 

4 

1 

3377  flk  3 

seg5 

1 

1 

3428  flk  2 

seg2 

4 

1 

3378  min 

seg5 

2 

1 

3429  flk  2 

seg2 

5 

1 

3379  flk  2 

seg5 

5 

1 

3430  flk  3 

seg2 

6 

2 

3380  nonart 

seg5 

6 

1 

3431  flk  1 

seg2 

6 

1 

3381  flk  2 

seg5 

8 

3 

34 32  flk  1 

seg2 

7 

2 

3382  flk  2 

seg5 

9 

1 

3433  flk  1 

seg2 

7 

1 

3383  flk  2 

seg5 

10 

1 

3434  flk  2 

seg2 

8 

4 

3384  flk  3 

seg5 

1 1 

2 

3435  flk  1 

0 

1 

3385  flk  1 

segl 

2 

1 

3436  flk  2 

0 

1 

3386  core 

segl 

3 

1 

3437  flk  2 

0 

1 

3387  ut  flk  1 

segl 

6 

1 

3438  flk  2 

0 

1 

3388  flk  2 

segl 

7 

2 

3439  core 

0 

1 

3389  flk  2 

segl 

8 

2 

3440  flk  3 

0 

1 

3390  flk  2 

seg3 

5 

1 

3441  flk  3 

0 

1 

3391  flk  2 

seg3 

1 

1 

3442  flk  1 

0 

3 

3392  flk  2 

seg3 

1 

1 

3443  scraper 

0 

1 

3393  flk  3 

seg3 

4 

1 

3444  hs 

0 

1 

3394  core 

seg3 

5 

1 

3445  core 

0 

1 

3395  core 

seg3 

6 

1 

3446  flk  1 

0 

6 

3396  flk  3 

seg3 

7 

1 

3447  flk  1 

0 

2 

3397  flk  2 

seg3 

7 

1 

3448  flk  1 

seg3 

1 

1 

3398  flk  2 

seg4 

1 

1 

3449  flk  2 

seg3 

1 

1 

3399  flk  2 

seg4 

1 

1 

3450  flk  3 

seg3 

1 

1 

3400  flk  2 

seg4 

1 

1 

3451  flk  3 

seg3 

3 

1 

3401  flk  2 

seg4 

1 

1 

3452  nonart 

seg3 

3 

1 

3402  flk  2 

seg4 

2 

1 

3453  flk  3 

seg3 

3 

1 

340 3  deb 

seg4 

2 

1 

3454  flk  3 

seg3 

3 

1 

3404  ut  flk  2 

seg4 

3 

1 

3455  flk  2 

seg3 

4 

1 

3405  flk  2 

seg4 

3 

1 

3456  flk  3 

seg3 

4 

1 

3406  flk  1 

seg4 

3 

1 

3457  flk  2 

seg3 

4 

1 

3407  flk  3 

seg4 

4 

1 

3458  flk  2 

seg3 

5 

1 

3408  flk  2 

seg4 

4 

1 

3459  flk  3 

seg3 

5 

1 

3409  flk  3 

seg6 

1 

1 

3460  flk  3 

seg3 

6 

1 

3410  flk  2 

3eg6 

1 

1 

3461  flk  3 

sc&3 

6 

1 

3411  flk  2 

seg6 

1 

1 

3462  flk  3 

seg3 

6 

1 

3412  flk  2 

seg6 

2 

1 

3463  ut  flk  2 

seg3 

7 

1 

34  1  3  flk 

0 

1 

3464  flk  2 

seg3 

8 

1 

447 


CAT.NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

CAT . NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

3626 

flk 

1 

seg6 

1 

1 

3677 

ut  flk 

0 

1 

3627 

f  lk 

1 

seg6 

1 

1 

3673 

deb 

0 

1 

3628 

flk 

3 

seg6 

1 

1 

3679 

ut  flk 

0 

1 

3629 

test  peb 

seg6 

2 

4 

3680 

ut  flk 

0 

1 

3630 

flk 

2 

seg6 

2 

1 

3681 

flk 

0 

1 

3631 

flk 

1 

seg6 

2 

1 

3682 

flk 

0 

1 

3632 

flk 

2 

seg6 

3 

1 

36  83 

flk 

0 

1 

3633 

flk 

2 

seg6 

3 

1 

3684 

nonart 

0 

1 

3634 

flk 

1 

seg6 

3 

1 

3689 

ut  flk 

0 

26 

3635 

flk 

1 

seg6 

3 

1 

3690 

core 

0 

4 

3636 

flk 

1 

seg6 

3 

1 

3691 

hs 

0 

1 

3637 

flk 

2 

seg6 

3 

1 

3692 

flk 

0 

1 

3638 

flk 

1 

seg6 

3 

1 

36  93 

flk 

0 

1 

3639 

flk 

1 

seg6 

3 

1 

3694 

flk 

0 

1 

3640 

flk 

3 

seg6 

3 

1 

3695 

ut  flk 

0 

3 

364  1 

flk 

1 

seg6 

3 

1 

3696 

flk 

0 

1 

3642 

flk 

1 

seg6 

3 

2 

3697 

flk 

0 

1 

3643 

flk 

1 

seg6 

4 

1 

3693 

flk 

0 

1 

3644 

deb 

seg6 

4 

1 

3699 

core 

seg7 

1 

1 

3645 

flk 

1 

seg6 

4 

1 

3700 

flk  3 

seg7 

1 

1 

3646 

flk 

2 

seg6 

4 

1 

3701 

flk  1 

seg  7. 

2 

3 

3647 

flk 

2 

seg6 

4 

1 

3702 

flk  1 

seg7 

2 

3 

3648 

flk 

1 

seg6 

4 

1 

3703 

flk  1 

seg? 

2 

3 

3649 

deb 

seg6 

4 

1 

3704 

flk  1 

seg7 

3 

7 

3650 

deb 

seg6 

4 

1 

3705 

flk  2 

seg7 

3 

1 

3651 

deb 

seg6 

4 

2 

3706 

ut  flk  1 

seg7 

1 

1 

3652 

flk 

1 

seg6 

6 

1 

0 

core 

seg7 

4 

l 

3653 

flk 

3 

seg6 

6 

1 

3708 

flk  2 

seg? 

4 

4 

3654 

flk 

2 

seg6 

6 

1 

3709 

hs 

seg7 

4 

1 

3655 

flk 

1 

seg6 

6 

1 

3710 

flk  1 

seg7 

4 

1 

3656 

flk 

2 

seg6 

7 

1 

3711 

flk  2 

seg7 

5 

1 

3657 

flk 

3 

seg6 

7 

4 

3712 

flk  1 

seg7 

7 

2 

3658 

flk 

1 

seg6 

7 

1 

3713 

flk  2 

seg7 

6 

3659 

flk 

3 

seg6 

8 

1 

3714 

flk  2 

seg7 

7 

3 

3660 

flk 

3 

seg6 

8 

1 

3715 

flk  2 

seg7 

8 

366 1 

flk 

3 

seg6 

8 

1 

3716 

ut  flk  2 

seg7 

8 

1 

3662 

flk 

3 

seg6 

7 

1 

3717 

flk  1 

seg7 

8 

2 

366  3 

deb 

seg6 

7 

1 

3718 

test  peb 

seg7 

2 

1 

j664 

flk 

1 

seg6 

8 

1 

3719 

core 

seg7 

> 

1 

3665 

scraper 

0 

1 

3720 

core 

seg7 

‘4 

1 

3666 

ut  i 

flk 

0 

1 

3721 

core 

seg7 

8 

} 

3667 

flk 

3 

0 

1 

3722 

deb 

seg5 

i 

1 

3660 

ut  . 

flk 

0 

1 

3723 

flk  1 

seg8 

) 

3669 

flk 

1 

0 

1 

3724 

flk  1 

seg8 

1 

1 

3670 

flk 

0 

1 

3725 

flk  3 

seg8 

1 

1 

3671 

flk 

0 

1 

3726 

flk  2 

seg8 

1 

> 

36?  2 

ut  ' 

flk 

0 

1 

3727 

flk  2 

seg8 

■> 

£1 

367  3 

ut 

flk 

0 

1 

3720 

flk  2 

seg8 

> 

> 

c. 

3674 

flk 

0 

1 

3729 

flk  1 

seg8 

~> 

C. 

■> 

f. 

3675 

ut 

flk 

0 

1 

3730 

flk  1 

seg8 

3 

1 

3676 

b 1  face 

0 

1 

3731 

flk  3 

seg8 

3 

1 

448 


CAT. NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

CAT. NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

m2 

scraper 

seg8 

3 

1 

278 

flk 

1 

0 

t 

1 

mi 

f lk  3 

seg8 

3 

1 

285 

flk 

1 

0 

1 

3734 

flk  2 

seg8 

4 

2 

286 

flk 

3 

0 

1 

3735 

f  lk  1 

seg8 

4 

1 

300 

flk 

2 

0 

1 

3736 

flk  1 

seg8 

7 

1 

306 

flk 

3 

0 

2 

3737 

flk  grab 

s 

0 

1 

306 

flk 

3 

0 

1 

3738 

flk  1 

seg8 

8 

1 

309 

flk 

1 

0 

1 

37  39 

flk  2 

seg8 

8 

1 

352 

flk 

3 

0 

1 

3740 

hs 

seg8 

2 

1 

374 

flk 

3 

0 

1 

3741 

core 

seg8 

2 

3 

395 

flk 

2 

0 

1 

3742 

flk 

0 

1 

420 

flk 

3 

0 

1 

3743 

flk 

0 

2 

458 

flk 

2 

0 

1 

3746 

flk 

0 

1 

463 

flk 

3 

0 

1 

3747 

ut  flk 

0 

1 

413 

flk 

1 

0 

1 

3748 

flk 

0 

1 

413 

flk 

3 

0 

1 

3749 

test  peb 

0 

1 

436 

flk 

3 

0 

1 

3750 

flk 

0 

1 

520 

flk 

3 

0 

1 

3751 

flk 

0 

1 

582 

flk 

3 

0 

1 

3752 

ut  flk 

0 

1 

682 

flk 

3 

0 

1 

3753 

flk 

0 

1 

690 

flk 

2 

0 

1 

3754 

test  peb 

0 

1 

695 

flk 

2 

0 

1 

3755 

core 

0 

1 

699 

flk 

3 

0 

1 

3756 

core 

0 

1 

731 

flk 

3 

0 

1 

3757 

test  peb 

0 

1 

745 

flk 

2 

0 

1 

3758 

core 

0 

1 

752 

flk 

2 

0 

1 

3759 

core 

0 

1 

752 

flk 

3 

0 

1 

3760 

core 

0 

1 

1004 

flk 

2 

10s20w 

4 

1 

3762 

ut  flk 

0 

1 

3652 

flk 

1 

seg  6 

6 

1 

3763 

core 

seglO 

6 

1 

3652 

flk 

1 

seg  6 

6 

1 

3764 

flk  1 

seglO 

7 

1 

3652 

flk 

2 

seg  6 

6 

2 

3765 

flk 

0 

1 

3652 

flk 

3 

seg  6 

6 

2 

3766 

flk 

4s29w 

35 

1 

3657 

flk 

3 

seg  6 

7 

1 

3767 

flk  1 

0 

1 

3657 

flk 

3 

seg  6 

7 

1 

3768 

flk  1 

0 

9 

3657 

flk 

3 

seg  6 

7 

1 

3769 

deb 

0 

2 

3699 

flk 

1 

seg7 

1 

1 

3770 

core 

0 

1 

3699 

flk 

2 

seg7 

1 

7 

3771 

core 

0 

1 

3699 

flk 

3 

seg7 

1 

5 

3772 

core 

0 

1 

3699 

flk 

1 

0 

1 

3773 

core 

0 

1 

3699 

flk 

1 

0 

1 

37/4 

core 

0 

1 

3699 

flk 

2 

0 

1 

3776 

nonart 

2n8e 

0 

1 

3699 

flk 

2 

0 

1 

3777 

flk  1 

20s24w 

0 

1 

36S9 

flk 

3 

0 

1 

377  8 

core 

On39w 

0 

1 

3699 

flk 

3 

0 

0 

3779 

core 

On39w 

0 

1 

3699 

flk 

3 

0 

1 

218 

flk  3 

0 

1 

3699 

flk 

3 

0 

1 

237 

flk  2 

0 

1 

3701 

flk 

1 

seg  7  • 

2 

1 

238 

flk  2 

0 

1 

3701 

flk 

1 

seg  7 

2 

1 

244 

flk  1 

0 

1 

3701 

flk 

1 

seg  7 

2 

1 

260 

flk  2 

0 

1 

3701 

flk 

1 

seg  7 

2 

1 

261 

deb 

0 

1 

3701 

flk 

1 

seg  7 

2 

1 

264 

flk  2 

0 

1 

3701 

flk 

1 

seg  7 

2 

1 

449 


CAT.NO  item 


3  710 
3701 
3701 
3701 
3701 
3701 
3701 
3701 
3701 
3701 
3701 
3701 

3701 

3702 
3702 
3704 
3704 
3704 
3704 
3704 
3704 

3704 

3705 

3706 

3707 
3707 
3707 
3707 
3/07 
3707 

3707 

3708 
3708 
3708 
3708 
3710 
3710 
3712 
3712 
3712 
3712 
3712 
3712 
3712 
3712 

3712 

3713 
3713 
3713 
3713 
3723 


f  lk  1 
f  lk  1 
f  lk  1 
flk  1 
flk  2 
flk  2 
flk  2 
flk  3 
flk  3 
flk  3 
flk  3 
flk  3 
flk  3 
flk  2 
flk  3 
flk  1 
flk  1 
flk  1 
flk  1 
flk  1 
flk  1 
core 
flk  3 
flk  2 
flk  1 
flk  1 
flk  1 
flk  1 
flk  1 
flk  2 
core 
flk  1 
flk  1 
flk  1 
flk  3 
flk  1 
flk  2 
flk  1 
flk  1 
flk  1 
flk  1 
flk  1 
flk  1 
flk  2 
flk  3 
flk  3 
flk  1 
flk  3 
flk  3 
core 
flk  2 


QUAD  SUBUNIT  QTY 

seg  7  2  1 

seg  7  2  1 

seg  7  2  1 

seg  7  2  1 

seg  7  22 

seg  7  2  1 

seg  7  2  1 

seg  7  2  1 

seg7  2  10 

seg  7  2  1 

seg  7  2  1 

seg  7  2  1 

seg  7  2  1 

seg7  2  2 

seg7  2  1 

seg7  3  1 

seg7  3  1 

seg7  3  1 

seg7  3  1 

seg7  3  1 

seg7  3  1 

aeg7  3  1 

seg7  3  1 

seg7  3  1 


CAT.NO  ITEM 


QUAD  SUBUNIT  QTY 


seg7 

seg  7 

seg7 

seg7 

seg7 

seg7 

seg7 

seg7 

seg7 

seg7 

seg7 

seg7 

seg7 

seg7 

seg7 

seg7 

seg7 

seg7 

seg7 

seg7 

seg7 

seg8 


7  1 
7  1 


3724 

3724 

3724 

3729 

3729 

3729 

3734 

373*1 

3736 

3736 

3736 

3736 

3764 

3768 

3768 

3768 

3768 

3768 

3768 

3768 

3768 

3768 

3768 

3768 

3768 

3768 

3376 

3447 

3447 

3447 

3447 

3447 

3447 

3447 

3447 

3447 

3447 

3447 

3447 

3447 

3447 

3447 

3447 

3373 

3373 

3385 

3385 

3308 

3389 

3423 

3419 


flk  1 
flk  2 
flk  2 
flk  1 
flk  2 

flk  3 

flk  1 
flk  3 
flk  1 
flk  1 
flk  1 

flk  3 

flk  2 
flk  1 
flk  1 
flk  1 
flk  1 
flk  1 
flk  1 
flk  1 
flk  1 
flk  2 

flk  3 

flk  3 

flk  3 
flk  3 
8flk  3 

flk  1 
flk  1 
flk  1 
flk  1 
flk  2 
flk  2 
flk  2 

flk  3 

flk  3 

flk  3 

flk  3 

flk  3 
flk  3 
flk  3 
flk  3 

flk  3 
flk  2 

flk  3 

flk  2 
flk  3 
flk  2 
flk  2 
flk  3 
flk  2 


seg8 
seg  8 
seg8 
seg  8 
seg8 
seg8 
seg8 
seg8 
seg8 
seg8 
seg8 
seg8 
seglO 


1  1 
1  31 


Ky 


7  1 

7  1 


7,v,v 

P 

i; 


CAT.NO 

ITEM 

QUAD 

SUBUNIT 

QTY 

3419 

flk  3 

segl 

5 

1 

3424 

flk3 

0 

0 

3424 

flk  3 

seg2 

2 

1 

0 

0 

0 

3426 

flk  3 

seg2 

3 

1 

3427 

flk  2 

seg2 

4 

5 

3427 

flk  3 

seg2 

4 

4 

3428 

flk  3 

seg2 

4 

1 

3429 

flk  3 

seg2 

5 

2 

3431 

flk  2 

seg2 

6 

1 

3432 

flk  2 

seg2 

7 

1 

3432 

flk  3 

seg2 

7 

1 

3433 

flk  2 

seg2 

7 

3 

3433 

flk  3 

seg2 

7 

3 

3434 

flk  3 

seg2 

8 

2 

3434 

deb 

seg2 

8 

2 

3435 

0 

0 

34  42 

flk  2 

0 

4 

3442 

flk  3 

0 

1 

0 

0 

0 

344  6 

flk  2 

0 

1 1 

3446 

flk  3 

0 

7 

3446 

deb 

0 

7 

3447 

flk  2 

0 

6 

3447 

flk  3 

0 

7 

35  4  5 

flk  2 

0 

3 

3548 

flk  3 

0 

3 

3583 

flk  2 

seg9 

2 

1 

3585 

flk  3 

seg9 

2 

1 

3587 

flk  2 

seg9 

3 

1 

3595 

flk  2 

seglO 

1 

2 

3595 

flk  3 

seglO 

1 

2 

3596 

flk  3 

seglO 

1 

4 

3597 

flk  3 

seglO 

2 

6 

3600 

flk  2 

seglO 

3 

4 

3600 

flk  3 

seglO 

3 

2 

3603 

flk  3 

seglO 

4 

1 

3604 

flk  2 

seglO 

5 

2 

3604 

flk  3 

seglO 

5 

1 

3605 

flk  2 

seglO 

6 

1 

3607 

flk  2 

seglO 

8 

3 

3610 

flk  3 

seg5 

3 

1 

3626 

flk  2 

seg6 

1 

1 

3626 

flk  3 

seg6 

1 

1 

3653 

flk  2 

0 

0 

3703 

flk  2 

seg7 

2 

2 

3704 

flk  2 

3eg7 

3 

4 

3704 

core 

seg7 

3 

1 

0 

0 

0 

3715 

flk  3 

seg7 

8 

1 

3717 

flk  3 

seg7 

8 

1 

CAT.NO  item  quad  subunit  oty 


3730  flk  2  seg8  3  1 

3730  flk  3  seg8  3  1 

3736  flk  2  seg8  7  1 

3736  flk  3  seg8  7  1 

218  flk  3  0  1 

314  flk  3  01 

505  flk  3  01 

1502  flk  3  4s29w  J4  1 

1503  flk  3  4s29>»  33  6 

1507  flk  2  4s29«  26  3 

1507  flk  3  4s29w  26  4 

1511  flk  3  4s29w  27  3 

1518  flk  2  4s29w  20  3 

1518  flk  3  4s29w  20  1 

1520  flk  3  4s29w  23  1 

1530  flk  2  4s29w  34  2 

1530  flk  3  4s29w  34  2 

1578  flk  3  20s24w  17  1 

1595  flk  3  23s20w  1  4 

1613  flk  3  23s20w  3  3 

1642  flk  2  23s20w  8  5 

1642  flk  3  23s20w  8  7 

1609  ang  deb  23s20w  4  1 

1609  flk  1  23s20w  4  3 

1609  flk  3  23s20w  4  2 

1666  flk  1  23s20w  U  4 

1666  flk  2  23s20w  10  2 

1666  flk  3  23s20w  10  7 

1713  flk  2  23s20w  3  1 

1713  flk  3  23s20w  3  2 

1720  flk  3  23s20w  6  1 

1721  flk  3  23s20w  5  2 

1722  flk  3  23s20w  8  3 

1846  flk  3  2n8e  14  1 

1854  flk  2  22n58w  2  1 

1854  flk  3  22n58w  2  3 

1856  flk  3  22n58w  3  1 

1860  flk  2  22n58w  6  4 

1860  flk  3  22n58w  6  1 

1862  flk  2  22n58w  0  1 

1862  flk  3  22n58w  7  3 

1863  flk  2  22n58w  8  3 

1863  flk  3  22n58w  8  1 

1857  flk  1  22n58w  4  2 

1857  flk  2  22n58w  4  1 

1857  flk  3  22 r>58w  4  2 

1692  flk  1  23s20w  16  1 

1692  flk  2  23s20w  16  2 

1692  flk  3  23s20w  16  1 

1692  flk  3  23s20w  16  5 

1699  flk  2  2 3s20w  1 1  1 


T  .NO 

ITEM 

QUAD  SUBUNIT  1 

QTY 

1705 

f  lk 

2 

23s20w 

1 1 

1 

1706 

f  lk 

2 

2 js20w 

12 

1 

1858 

flk 

1 

22n58w 

5 

2 

1858 

f  lk 

2 

22n58w 

5 

3 

1881 

flk 

1 

60s6e 

10 

1 

1881 

flk 

2 

60s6e 

10 

2 

1868 

flk 

2 

22n58w 

12 

1 

1868 

flk 

3 

22n58w 

12 

1 

1871 

flk 

3 

22n58w 

14 

3 

1873 

flk 

3 

22n58w 

16 

2 

1864 

flk 

1 

22n58w 

9 

1 

1864 

flk 

2 

22n58w 

9 

2 

1956 

flk 

3 

6s3w 

6 

1 

1962 

flk 

3 

6s3w 

13 

1 

1963 

flk 

3 

6s3w 

14 

1 

1966 

flk 

2 

2n8e 

1 

2 

2007 

flk 

2 

17n33w 

1 

2 

2007 

flk 

3 

17n33w 

1 

2 

2008 

flk 

3 

17n33w 

1 

4 

2009 

flk 

3 

17n33w 

2 

2 

2010 

flk 

3 

17n33w 

2 

2 

2015 

flk 

2 

17n33w 

4 

1 

2017 

flk 

2 

17n33w 

5 

5 

2017 

flk 

3 

17n33« 

5 

4 

2018 

flk 

3 

17n33w 

6 

1 

2019 

flk 

3 

17n33w 

6 

3 

2021 

flk 

2 

17n33w 

8 

6 

2021 

flk 

3 

17n33w 

8 

1 

2022 

flk 

3 

17n33w 

8 

1 

2024 

flk 

3 

17n33w 

9 

7 

2027 

flk 

3 

17n33w 

1 1 

1 

2028 

flk 

3 

17n33w 

1 1 

1 

2029 

flk 

3 

17n33« 

12 

2 

2031 

flk 

2 

17n33w 

12 

1 

2031 

flk 

3 

17n33w 

12 

3 

20J  4 

flk 

2 

17n33w 

13 

2 

2034 

flk 

3 

17n33w 

13 

5 

2036 

flk 

2 

17n33w 

14 

3 

2036 

flk 

3 

17n33w 

14 

1 

2037 

flk 

2 

17n33w 

15 

2 

2037 

flk 

3 

17n33w 

15 

1 

2038 

flk 

3 

17n55w 

15 

6 

2040 

flk 

3 

17n33w 

16 

1 

2043 

flk 

2 

17n33w 

16 

5 

2045 

flk 

2 

17n33« 

0 

6 

2045 

flk 

3 

17n33w 

0 

4 

2047 

flk 

3 

17n33w 

0 

2 

2053 

flk 

3 

2n12w 

2 

1 

2054 

flk 

3 

2n12w 

3 

3 

2058 

flk 

3 

17n33w 

0 

2 

2063 

flk 

3 

10n44w 

9 

2 

IT. NO  ITEM 

QUAD 
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2065  flk  3 

1 On44w 

12 

1 

2076  flk  2 

2n8e 

1 

2 

2069  flk  1 

10n44w 

16 

1 

2069  flk  2 

10n44w 

16 

2 

2069  flk  3 

1Qn44w 

16 

3 

2073  flk  2 

22n58w 

4 

2 

2084  flk  3 

25nl8e 

6 

1 

2113  flk  3 

10s14w 

1 

1 

21 17  flk  2 

10s14w 

6 

1 

2125  flk  3 

17n33w 

9 

8 

2126  flk  3 

17n33w 

10 

2 

2128  flk  2 

17n33w 

13 

5 

2128  flk  3 

17  r>33w 

13 

3 

2129  flk  2 

17n3Jw 

0 

1 

2129  flk  3 

17n33« 

0 

2 

2132  flk  2 

17n33w 

0 

3 

2132  flk  3 

17n33w 

0 

2 

2193  flk  2 

56s6w 

12 

2 

2195  ut  flk  3 

56s5w 

16 

1 

2316  flk  3 

17n33w 

0 

4 

2317  flk  2 

17n33w 

0 

4 

2317  flk  3 

17n33w 

0 

2 

2326  flk  3 

10s14w 

5 

2 

2328  flk  2 

1 0sl 4w 

7 

2 

2328  flk  3 

10sl4w 

7 

1 

2329  flk  3 

10s14w 

10 

1 

2332  flk  3 

10s14w 

13 

5 

2333  flk  3 

10s1 4w 

14 

1 

2330  flk  2 

10s14w 

1 1 

6 

2330  flk  3 

10sl4w 

11 

5 

247  9  flk  2 

7s40w 

1 

1 

2480  ang  deb 

7  s40w 

2 

3 

2482  flk  2 

7s40w 

2 

1 

2485  flk  2 

7s40w 

3 

2 

2485  flk  3 

7s40w 

3 

1 

2486  flk  2 

7s40w 

3 

2 

2489  flk  2 

7s40w 

4 

2 

2491  flk  3 

7s40w 

4 

5 

2492  flk  2 

7s4  0w 

5 

2 

2492  flk  3 

7  s40w 

5 

2 

2493  flk  3 

7s40w 

6 

3 

2494  flk  3 

7s40w 

6 

2 

2496  flk  3 

7s40w\ 

7 

6 

2499  flk  3 

7s40w 

8 

1 

2503  flk  3 

7s40w 

9 

1 

2505  flk  3 

7s40w 

10 

1 

2506  flk  3 

7s40w 

10 

3 

2508  flk  2 

7s40w 

1 1 

1 

2508  flk  3 

7s40w 

1  1 

6 

2510  flk  3 

7s40w 

12 

5 

2511  flk  3 

7s40w 

13 

1 
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CAT.NO 

ITEM 
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QTY 

j 

2511 

ang 

deb 

7s40w 

13 

1 

2920 

flk 

3 

10n38w 

13 

2 

;W{ 

Vt 

2512 

f  lk 

3 

7s40w 

13 

2 

2920 

flk 

2 

1Qn38w 

11 

4 

2515 

flk 

2 

7s40w 

14 

6 

2923 

flk 

3 

10n38w 

14 

2 

2515 

flk 

3 

7s40w 

14 

6 

2931 

flk 

2 

10n38w 

2 

2 

2516 

flk 

2 

7s40w 

15 

5 

2931 

flk 

3 

10n38w 

2 

2 

•v* 

2516 

flk 

3 

7s40w 

15 

4 

2932 

flk 

3 

10n38w 

3 

1 

2516 

ang 

deb 

7s40w 

15 

1 

2941 

flk 

3 

10n38w 

9 

1 

& 

2517 

ang 

deb 

7s40w 

15 

1 

2942 

flk 

2 

10n38w 

9 

5 

2517 

flk 

1 

7s40w 

15 

1 

2947 

flk 

3 

1 On38w 

10 

1 

•  V 
■J-y 

2517 

flk 

2 

7s40w 

15 

1 

2951 

flk 

3 

10n38w 

12 

1 

;v 

2520 

flk 

2 

7s40w 

16 

2 

2954 

flk 

2 

10n38w 

15 

4 

2521 

flk 

3 

7  s40w 

16 

2 

2954 

flk 

3 

1 On38w 

15 

1 

2529 

flk 

3 

4s29w 

16 

1 

2959 

flk 

2 

10n3Sw 

9 

4 

% 

2543 

flk 

3 

4s29w 

28 

1 

2959 

flk 

3 

10n38w 

9 

1 

; 

»*. 

2546 

flk 

3 

4s29w 

32 

3 

2965 

flk 

2 

10n38w 

16 

2 

2550 

flk 

2 

4s29w 

34 

2 

2952 

flk 

2 

10n38w 

13 

7 

$ 

2550 

flk 

3 

4s29w 

34 

3 

3192 

flk 

3 

17n33w 

1 

2 

'JV* 

2553 

flk 

3 

4s29w 

35 

1 

3194 

flk 

2 

17n33w 

1 

3 

2530 

flk 

2 

4s29w 

16 

1 

3194 

flk 

3 

17n33w 

1 

5 

& 

2541 

flk 

1 

4s29w 

26 

1 

3200 

flk 

3 

22n6w 

9 

2 

2544 

flk 

2 

4s29w 

29 

5 

253 

ut 

flk 

2 

0 

1 

Iw 

2544 

flk 

3 

4s29w 

29 

1 

369 

ut 

flk 

3 

0 

1 

2546 

flk 

2 

4s29w 

33 

2 

1660 

flk 

2 

23s20w 

15 

8 

Sfc 

2552 

flk 

2 

4s29w 

35 

2 

1660 

flk 

1 

23s20w 

15 

2 

2551 

flk 

2 

4s29w 

35 

1 

1660 

flk 

3 

23s20w 

15 

3 

2623 

flk 

2 

56s6w 

14 

3 

1665 

flk 

3 

23s20w 

14 

2 

& 

262  4 

ang 

deb 

56s6w 

15 

1 

1665 

flk 

2 

23s20w 

14 

1 

2731 

flk 

3 

2321  w 

13 

1 

1685 

flk 

3 

23s20w 

13 

4 

SS 

2807 

flk 

3 

2s21w 

16 

1 

1685 

flk 

1 

23s20w 

13 

1 

2819 

flk 

2 

1 0n44w 

2 

5 

3716 

flk 

3 

seg7 

8 

1 

2819 

flk 

3 

10n44w 

2 

1 

1715 

flk 

1 

23s20w 

9 

1 

2820 

flk 

2 

10n44w 

3 

7 

1715 

flk 

2 

23s20.. 

9 

1 

& 

$ 

2820 

flk 

3 

10n44w 

3 

1 

1717 

ut 

flk 

3 

23s20w 

1 

7 

2822 

flk 

3 

42n22w 

4 

1 

1718 

ut 

flk 

3 

23s20w 

4 

4 

2833 

flk 

2 

1 0n44w 

8 

9 

1850 

ut 

flk 

2 

22n58w 

1 

1 

2835 

flk 

2 

10n44w 

9 

3 

1850 

flk 

3 

22n53w 

1 

1 

2838 

flk 

2 

10n44w 

1 1 

3 

1866 

flk 

2 

22n58w 

10 

3 

2840 

flk 

3 

10n44w 

13 

1 

1866 

ut 

flk 

3 

22n58w 

10 

1 

»t*J> 

$ 

2843 

flk 

2 

10n44w 

16 

3 

1867 

ut 

flk 

2 

22n53w 

1  1 

2 

2860 

flk 

3 

10n38w 

2 

1 

1367 

ut 

flk 

3 

22n58w 

1  1 

1 

2867 

flk 

2 

10n38w 

6 

1 

2066 

flk 

1 

10n44w 

13 

2 

2831 

flk 

1 

10n44w 

7 

2 

2066 

flk 

2 

10n44w 

1  3 

1 

2831 

flk 

2 

10n44w 

7 

8 

2067 

flk 

2 

1  On4  4w 

14 

5 

2831 

flk 

3 

10n44w 

7 

1 

2068 

ut 

flk 

3 

1 On44w 

15 

1 

2842 

flk 

1 

10n44w 

15 

1 

2816 

ut 

flk 

2 

1 0n44w 

1 

7 

2842 

flk 

2 

10n44w 

15 

5 

2816 

ut 

flk 

3 

10n4 4w 

1 

1 

$ 

2842 

flk 

3 

10n44w 

15 

1 

2818 

ut 

flk 

2 

10n44w 

2 

15 

'(< 

2864 

flk 

2 

10n38w 

5 

8 

2818 

ut 

flk 

3 

1 0n  44 w 

C. 

4 

2864 

flk 

3 

10n38w 

5 

1 

2821 

flk 

2 

1 On44w 

3 

9 

2909 

flk 

3 

10n38w 

3 

1 

2823 

ut 

flk 

3 

10n44w 

4 

1 

Vv 

*!♦» 

2917 

flk 

3 

10n38w 

1  1 

1 

2326 

flk 

2 

1 0n4  4w 

5 

4 

vvl 

;;v. 
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2836 

ut  f lk 

2 

1 0n44w 

9 

6 

2837 

ut  flk 

2 

10n44w 

9 

8 

■,,-■*) 
* .  i  "  I 

2841 

flk  3 

10n44w 

14 

3 

*  w 

2859 

flk  3 

10n38w 

2 

3 

2866 

flk  1 

10n38w 

6 

3 

28  j 

flk  2 

10n38w 

6 

3 

t<  1 

2866 

flk  3 

10n38w 

6 

3 

2908 

ut  flk 

3 

10n38w 

2 

1 

/,’>« 

2908 

flk  2 

10n38w 

2 

2 

'  c.  # 

2914 

flk  2 

10n38w 

8 

1 

2914 

flk  3 

10n38w 

8 

3 

•S? 

29  16 

flk  3 

10n38w 

10 

1 

2919 

flk  2 

10n38w 

12 

1 

2924 

flk  1 

10n38w 

12 

1 

$ 

2919 

flk  2 

10n38w 

12 

1 

2926 

flk  2 

10n38w 

16 

2 

■f*v 

2926 

flk  3 

1 On38w 

16 

1 

2929 

flk  2 

10n38w 

1 

3 

2929 

flk  3 

10n38w 

1 

2 

2950 

ut  flk 

2 

10n38w 

11 

2 

2950 

ut  flk 

3 

10n38w 

8 

7 

•gg 

2964 

flk  2 

10n38w 

16 

2 

$3 

2964 

flk  3 

10n38w 

16 

2 

v.ii 
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Lithic  Artifact  Coding 
Keystone  Sites  36  and  37 


Variables 


Location 


1  .  Site  Number 
2.  Specimen  Number 

3-  Unit  Coord inates-Nor thing  and  Easting  in  meters  from 
site  datum 

4.  Subunit,  numbered  01  to  16 

5-  Level-  surface  (0)  through  8,  missing  data  (9) 

6.  Feature  Association-01  through  7  0 


Size 


7.  Length  (mm) 

8.  Width  (mm) 

9.  Thickness  (maximum  in  mm) 

10.  Weight  (g) 

Dorsal  and  Ventral  Surfaces 

11  .  Termination  Type 

0= indeterminate 

1=feathered 

2=stepped 

3=hinged 

4=perverse 

5=other 

12.  Percentage  Dorsal  Cortex 
1=greater  than  50$ 

2=1$  to  50$ 

3=none 

13*  Number  of  Dorsal  Scars  (00  for  100$  cortex) 

14.  Dorsal  Scar  Pattern 

0=indetermina  te 
1=unid irectional 
2=bidirectiona 1 
3=converging 

15.  Bulb  of  Percussion 

0=indeterm  inate 
1  =  prominant 
2=diffuse 

16.  Lipping 

0=ind  etermina  te 

1=present 

3=absent 


455 


Platform 


17.  Shape 

0=indeterminate 
1 =rectangular 
2=crescent 
3=diamond 
4=lenticular 

18.  Platform  Thickness  (mm) 
(01)=1mm  or  less 

19.  Platform  Remnant  Surface 

0=indeterminate 
1=single  flake  scar 
2=2  to  3  flake  scars 
3=faceted,  series  of 
4=cortex 


5=triangular 
6=gull  wing 
7=round 

8=semi-circular 
9=irregular,  other 


Type 


smaller  scars 


5=mass  of  crushed  and  hinged  scars 
6=ground  surface 

20.  Number  of  Preparation  Scars  on  Dorsal  Surface  from  Platform 

21.  Platform  Angle-nearest  5  angle  on  polar  coordinate  paper 


Edge  Modification 


22. 

23. 

24. 

25. 


Number  of  Modified  Edges,  Utilized  or  Retouched 
Edge  1  Edge  Angle  and  Edge  Modification 
Edge  2  "  "  "  "  " 

Edge  3  "  "  "  "  " 

Edge  Modification  (Retouch  and  Wear  Patterns) 
01  No  retouch,  Unifacial  Microflakes 
"  Bifacial  Microflakes 

"  Rounding  or  Blunting 

"  Striae 

"  "  Polish 

"  "  Attrition 


02 
03  " 
04  " 
05 
06 


21  to  26  Dorsal  Retouch  with  above  wear  patterns  (01-06) 
31  to  36  Ventral  Retouch  with  above  wear  patterns  (01-06) 
41  to  45  Bifacial  Retouch  with  above  wear  patterns 
50  Multiple  wear  patterns  present  on  one  edge 
61  to  65  Platform  Retouch  with  above  wear  patterns 


Raw  Material  Type 

26.  Material  Code  (see  Index  II) 

27.  Material  Texture 

1 =coar se-grained 
2=medium-grained 
3=f ine-grained 


456 


Artifact  Type 

28.  Artifact  Type 

01  Flake-whole 
02  Flake-proximal  fragment 
03  Flake-medial  fragment 
04  Flake-distal  fragment 
05  Flake-lateral  fragment 
06  Blade 

07  Rejuventaion  Flake 

08  Angular  Debitage 
09  Utilized  Chunk 

10  Core-Tested  or  Split  Pebble 

11  Core-Single  Platform 

12  Core-Opposing  Platform 

13  Core-Multiple  Platform 

14  Core-Bifacial 

15  Hammerstone 

17  Untested  Pebble 

18  Pebble  Tool 

20  Projectile  Point 

21  Thin  Biface 

22  Knife 

23  Chopper 

24  Scraper 

25  Spokeshave  Scraper 

26  Drill 

27  Burin/Graver 

28  Hinge  Scraper 

29  Denticulated  Scraper 

40  Groundstone  Fragment 

41  Pestle 

42  Mano 

43  Metate 

44  Polishing  Stone 

45  Anvil 

46  Large  Pebble  Tool 

29.  Condition 

1=coraplete 

2=fragraentary 

30.  Multiple  Functions 

0=indeterrainate 

1=yes 

2= no 


31.  Core  Flake  Scar  Size  (average  estimated) 


DISTRIBUTIONS  OF  RAW  MATERIAL  VARIETIES 
Keystone  Sites  36  and  37 
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KS-36 


KS-37 


CODE 

MATERIAL 

N 

% 

N 

X 

100 

Sedimentary,  Undifferentiated 

1 

0.2 

2 

0.2 

110 

Sandstone 

2 

0.3 

8 

0.7 

120 

Dolomite 

56 

9.7 

181 

15.9 

130 

Siltstone 

9 

1 .6 

9 

0.8 

200 

Igneous,  Undifferentiated 

2 

0.3 

1 

0.1 

210 

Obsidian 

10 

1.7 

34 

3.0 

220 

Basalt 

— 

— 

9 

0.8 

230 

Thunderbird  Rhyolite-Red 

25 

4.3 

47 

4.1 

2J1 

Thunderbird  Rhyolite-Black 

14 

2.4 

42 

3.7 

232 

Reworked  Flow  Thunderbird  Rhyolite 

1 

0.2 

21 

1.8 

234 

Soledad  Rhyolite 

9 

1.6 

39 

3.4 

235 

Rhyolite  Tuff-Gray 

— 

— 

6 

0.5 

236 

Rhyolite  Tuff-Red 

2 

0.3 

3 

0.3 

237 

Picacho  Rhyolite 

— 

— 

1 

0.1 

240 

Other  Rhyolites 

13 

2.2 

29 

2.6 

250 

Granites  and  Diorites 

— 

— 

7 

0.6 

300 

Metamorphic,  Undifferentiated 

1 

0.2 

1 

0.1 

310 

Quartzitic  Sandstone 

2 

0.3 

5 

0.4 

311 

Quartzitic  Sandstone  Conglomerate 

— 

— 

2 

0.2 

320 

Quartzite 

44 

7.6 

54 

4.7 

330 

Schist 

— 

— 

2 

0.2 

340 

Silicified  Shale 

1 

0.2 

3 

0.3 

350 

Quartz 

1 

0.2 

1 

0.1 

360 

Silicified  Siltstone-Red  Banded 

— 

— 

1 

0.1 

361 

Silicified  Siltstone-Pale  Brown 

1 

0.2 

5 

0.4 

362 

Silicified  Siltstone-Red 

2 

0.3 

2 

0.2 

440 

Silicified  Wood 

2 

0.3 

17 

1.5 

409 

Jasper 

— 

— 

1 

0.1 

410 

» 

— 

— 

2 

0.2 

411 

1 

3 

0.5 

2 

0.2 

412 

» 

1 

0.2 

1 

0.1 

413 

I 

2 

0.3 

6 

0.5 

414 

1 

1 

0.2 

1 

0.1 

415 

1 

1 

0.2 

3 

0.3 

416 

t 

2 

0.3 

1 

0.1 

417 

1 

— 

— 

3 

0.3 

418 

f 

— 

— 

1 

0.1 

419 

1 

— 

— 

1 

0.1 

420 

Chalcedony 

9 

1.6 

__ 

_««_ 

421 

t 

1 

0.2 

3 

0.3 

422 

2 

0.3 

10 

0.9 

423 

i 

4 

0.7 

4 

0.4 

424 

t 

2 

0.3 

1 

0.1 

425 

i 

14 

2.4 

26 

2.3 

426 

i 

3 

0.5 

6 

0.5 

I' 

I 

!v 


i 


$ 

I 


% 

g 

i 

i 


I 


fe» 


-  v..-r 


427  Chalcedony 

428  ' 

429  ' 

430  ' 

431  1 

432  ’ 

433 

434  ' 

435  ' 

436  ' 

437  ' 

438  * 

439  * 

700  ' 

701  ' 

702  • 

703  ' 

704  * 

705  ' 

706  ' 

707  ’ 

708  ' 

709  ' 

710  ' 

400  Cherts,  Undifferentiated 

450  Rancheria  Black/Brown  Banded 

451  Rancheria  Black  Porous 
432  Rancheria  Brown  Porous 

453  Rancheria  Black/Brown  Mixed 
434  Chert 


N 


% 


N 


% 


575 

576 

577 

578 

579 


1  0. 1 

1  0. 1 

1  0.1 

1  0.1 

1  0.1 


580 

581 

582 
533 

584 

585 

586 

587 

588 

589 


1  0.1 
1  0.1 
1  0.1 
1  0.1 
3  0.3 

1  0.1 
1  0.1 
1  0.1 
1  0.1 
1  0.1 


590 

591 

592 

593 

594 

595 


1  0.1 

1  0.1 

1  0.1 

1  0.1 

1  0.1 


Total  Number  of  Varieties  130  100%  184  100% 


KS-36  KS-37 

N  %  N  % 


Rhyolites 

64 

11.0 

188 

16.5 

Dolomite 

56 

9.7 

181 

15.9 

Quartzite 

44 

7.6 

54 

4.7 

Obsidian 

10 

1.7 

34 

3.0 

Jaspers 

10 

1.7 

22 

2.1 

Chalcedonies 

58 

10.1 

118 

10.9 

Cherts 

311 

54.0 

463 

40.2 

Rancheria  Cherts 

85 

14.7 

142 

12.5 

27%  of  KS-36  cherts  are  rancherias 
31%  of  KS-37  cherts  are  rancherias 
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NEAR  KEVSTONE  DAM  CU)  NEU  MEXICO  STATE  UNIV  LAS  CRUCES 
CULTURAL  RESOURCES  MANAGEMEN  D  CARMICHAEL  ET  AL 
UNCLASSIFIED  19  JUL  85  NMSU-14  DACU47-84-C-080b  F/ 0  5/6  NL 
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'CROCOPY  RESOLUTION  TEST  CHART 
•tATION*!  BUREAU  Of  STANDARDS- 1 WJ-A 


LITHIC  RAW  MATERIAL  CODES 


100  Sedimentary,  undifferentiated 
110  Sandstone 
120  Dolomite 
1J0  Siltstone 

200  Igneous,  undifferentiated 
210  Odsidian 
220  Basalt 

2j0  Thunderbird  Rhyolite-  red 
231  Thunderbird  Rhyolite-  black 

2J2  Reworked  Flow-Banded  Thunderbird  Rhyolite 

234  Soledad  Rhyolite-  fine  grained,  light  gray  to  gray  brown 

235  Rhyolite  Welded  Tuff-  light  gray( 10YR.7/1 )  with  pheno- 
crysts  gray( 10YR.5/1 )  and  areas  of  white( 10YR,8/1 ) . 

236  Rhyolite  Welded  Tuff-  pale  red(10R,3/6)  with  dark  red 
gray( 10R.3/1 )  phenocrysts. 

237  Pichacho  Rhyolite,  weak  red(10R,5/3)  with  red(10R,5/6) 
banding. 

240  Rhyolite,  undifferentiated 

250  Granites  and  Diorites 

300  Metamorphic,  undifferentiated 

310  Quartzitic  Sandstone 

311  Quartzitic  Sandstone-  conglomerate  dark  gray(5Y,4/1)  with 
black  hornblend. 

320  Quartzite 
330  Schist 
340  Silicified  Shale 
350  Quartz 

360  Silicified  Siltstone-  fine  grained,  drk  red  (2.5YR,  3/6)  with 
dark  red  bands. 

36 1  Silicified  Siltstone-  medium  to  fine  grained,  with  pale  brown 
(10YR,  8/3  to  7/3). 

362  Silicified  Siltstone-medium  to  fine  grained,  with  red 
(2.5YR,  5/6). 

400  Cherts,  undifferentiated. 

410  Jasper 

411  Mustard  Red  Jasper 
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409  Jasper,  fine  grained,  yel low-brown ( 10YR, 5/6)  with  dusky 
red(2.5YR,3/2)  mottling. 

412  Jasper,  fine  grained,  brown(7*5YR,5/8)  with  dark  brown 
(7.5YR.4/2)  banding. 

4 1 3  Jasper,  fine  grained,  red(10R,4/8>  with  dark  gray(2.5YR, 
3/0),  reddish  yellow(7 .5YR.7/8) ,  and,  pale  red(10R,6/4) 
and  white  bands. 

414  Jasper,  fine  grained,  red(10R,4/6)  with  white(2.5Y,8/2) 
bands. 

415  Jasper,  fine  grained,  dark  yellow-brown(10YR,4/4)  with 
brown-yellow( 10YR.6/8)  mottling. 

416  Jasper,  fine  grained,  red-yellow(7 .5YR.6/8)  with  a  band 
red-yellow  and  an  area  of  black. 

417  Jasper,  fine  grained,  dark  red(10R,j/6)  with  dark  red- 
gray( 10R ,3/1 )  bands  and  white(2.5,8/0)  to  pale  red(10R, 

418  Jasper,  fine  grained,  red-brown(2.5YR,5/4  to  4/4)  with 
white(2.5YR,8/2)  bands. 

419  Jasper,  fine  grained,  red(2.5YR,4/6  to4/8)  with  sil- 
icious  white  inclusions. 

420  Chalcedony 

421  Chalcedony,  fine  grained,  dark  gray( 10YR,4/ 1 )  with 
white(10YR,8/1 )  inclusions  and  black(10YR,2/1 )  veins. 

422  Chalcedony,  fine  grained,  dark  gray(7 .5YR ,3/0)  with 
white(7.5YR,8/0)  inclusions  and  white  patina. 

423  Chalcedony,  fine  grained,  light  olive  brown(2.5Y,5/4) 
with  very  dark  gray(2.5Y,3/0)  and  white  patina. 

424  Chalcedony,  fine  grained,  light  red( 10R.6/6) . 

425  Chalcedony,  fine  grained,  clear  with  yellow-red(7.5YR, 

6/8)  and  black  inclusions. 

426  Chalcedony,  fine  grained,  clear  with  white(2.5Y,8/0) . 

427  Chalcedony,  fine  grained,  clear  with  pale  brown(10YR,8/3) . 

428  Chalcedony,  fine  grained,  weak  red(2.5YR,2.5/2)  with 
red-yellow(7.5YR,7/8). 

429  Chalcedony,  fine  grained,  dark  yeliow-brown( 10YR,4/6)  and 
strong  brown(7 .5YR,5/8)  with  black  areas. 
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430  Chalcedony,  fine  grained,  white  with  red(10R,5/8)  veins 
and  dark  red(10R,3/6)  mottling. 

431  Chalcedony,  fine  grained,  pale  brown(10YR,6/3)  with  dusky 
red(10R,3/3)  mottling  and  white(2.5Y,8/2)  bands. 

432  Chalcedony,  fine  grained,  pale  red(10R,6/2) . 

433  Chalcedony,  fine  grained,  pale  brown( 10YR.7/2)  with 
gray( 10YR.5/1 )  veins. 

434  Chalcedony,  fine  grained,  light  gray( 10YR.7/2)  with 
dark  brown (10YR, 4/3)  banding  and  black  areas. 

435  Chalcedony,  fine  grained,  white( 10YR,8/2)  with 
black  areas. 

4J6  Chalcedony,  fine  grained,  white(10YR,8/1 )  with  brown- 
yellow( 10YR,6/6)  mottling  and  black  areas. 

437  Chalcedony,  fine  grained,  white(5YR,8/1)  with  a  brown 
cortex. 

438  Chalcedony,  fine  grained,  gray( 10YR.6/1 )  with  light 
red(10R,6/8)  inclusions. 

439  Chalcedony,  clear  with  dark  yellow-brown( 10YR,5/6  to 
4/6)  inclusions. 

700  Chalcedoney,  fine  grained,  brown-yellow( 10YR,6/8) 
with  dark  yellow-brown( 10YR.4/6)  bands. 

701  Chalcedony,  porous,  white(10YR,8/1 )  with  dark  brown 
inclusions. 

702  Chalcedony,  clear  with  brown-yellow( 10YR.6/6) . 

703  Chalcedony,  fine  grained,  light  gray(5YR ,7/1 )  with 
yellow(5YR,6/8)  mottling  and  black  areas. 

704  Chalcedony,  fine  grained,  red-yellow(5YR,6/6)  with 

light  gray(5YR,7/1). 

706  Chalcedony,  fine  grained,  dark  brown(2.5Y,2.5/2)  with 
white  areas. 

707  Chalcedony,  fine  grained,  dark  red-brown(5YR,3/2) 
and  white  mottling. 

708  Chalcedony,  fine  grained,  white(7 .5YR,8/0  to  7/0) 
with  black  mottling. 

709  Chalcedony,  fine  grained,  light  gray ( 10YR,7/ 1 )  with 
dusky  red(10R,3/3)  veins  and  dark  gray(7 .5YR ,3/0)  areas. 


710 

Chalcedony,  fine 
brown(7.5YR,3/2) 

grained,  white(5YR,8/1)  with 
areas. 

dark 

440 

Silicified  Wood 

450 

Rancheria  Chert, 

black  and  brown  banded 

451 

Rancheria  Chert, 

black  porous. 

452 

Rancheria  Chert, 

brown  porous 

453 

Rancheria  Chert, 

black  and  brown  (or  grey)  mottled  or 

453 

Rancheria  Chert, 

black  and  red-brown. 

460 

Chert,  fine  grained,  very  dark  gr ay-brown (10YR 
with  very  pale  brown(10YR,6/1 )  banding. 

,3/2) 
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Chert,  fine  grained,  gray( 10YR.6/1 )  with  very 
brown( 10YR,8/4)  patina. 

pale 

462 

Chert, fine  grained,  light  brown-gray(2.5Y,6/2)  with 
pale  red( 10R.6/4)  and  very  dark  gr ay-brown ( 2. 5Y, 3/2) 

band3. 

463  Lake  Valley  Chert,  medium  gray  with  black  or  tan  bands. 

464  Chert,  fine  grained,  dark  gray(2.5Y,4/0)  with  very  dark 
gray(2.5Y,3/0)  bands. 

465  Chert,  fine  grained,  light  gray (2 .5Y, 6/0)  with  dusky 
red(10R,3/4)  mottling. 

466  Chert,  fine  grained,  fossilifernus,  fissury,  strong 
brown(7.5YR,5/6)  and  red(10R,4/6)  with  biacK(2.5YR, 
2.5/0)  bands. 

467  Chert,  fine  grained,  light  gray(5Y,7/1)  with  gray 
(5Y,6/1)  banding. 

468  Chert,  fine  grained,  olive  gray(5Y,4/2)  with  black 
(5Y ,2.5/1 )  banding  and  gray(7.5YR,5/0)  areas  with 
white(5Y,8/0)  and  black  mottling. 

469  Chert,  fine  grained,  red-yellow(7 .5YR ,7/8)  with 
light  gray( 10YR.7/ 1 )  mottling. 

470  Chert,  fine  grained,  very  dark  gray(2.5YR,3/0)  with 
light  gray( 10YR.7/ 1 )  mottling. 

471  Chert,  fine  grained,  fissury,  gray(10YR,5/1 )  with  red- 
gray( 10R,6/1 )  banding. 


472  Chert,  fine  grained,  oli ve(5Y,5/3)  with  dark  red(10R, 

3/4)  mottling. 

473  Chert,  fine  grained,  yellow-brown( 10YR.6/6)  with  dark 
red{10R,3/6)  banding,  and  an  area  of  oli ve(5Y ,5/3) 
with  black  mottling. 

474  Chert,  fine  grained,  gray(10YR,6/1)  with  dark  grayCIOR, 
4/1)  bands  and  very  pale  brown( 10YR,8/3)  areas. 

475  Chert,  fine  grained,  very  dark  gray(7.5YR,3/0) . 

476  Chert,  fine  grained,  light  gray( 10YR.7/1 )  with  brown- 
yellow( 10YR6/6)  mottling. 

477  Chert,  fine  grained,  dark  gray(10YR,4/1)  with  gray(2.5YR, 
6/0)  and  white(10YR,8/1 )  banding. 

478  Chert,  fine  grained,  dark  gray-brown(2.5Y,4/2)  with  very 
dark  gray(5YR ,3/1 )  bands  and  mottling. 

479  Chert,  porous,  gray(7 .5YR.5/0)  with  dark  gray( 10YR,3/ 1 ) 
banding. 

480  Chert,  fine  grained,  light  gray(5Y,6/1)  with  dark  gray 
(7.5YR.4/0)  bands  and  mottling. 

481  Chert,  fine  grained  white. 

482  Chert, porous,  gray  (5Y,  6//1)  with  dark  red  (2.5YR,  3/6), 
red-yeilow(7.5YR,7/8) ,  and  gray(7.5YR,5/0)  mottling. 

433  Chert,  porous,  light  gray ( 10YR,7/ 1 )  with  gray(10YR, 

6/1)  mottling. 

484  Chert,  fine  grained,  dark  gray(2.5YR,4/0)  with  white 
( 1 0YR ,8/2)  bands  or  patina. 

485  Chert,  fine  grained,  light  gray( 10YR,6/ 1 ) . 

486  Chert,  fine  grained,  fissury,  light  gray(7 .5YR ,6/0) 
with  very  dark  gray( 10YR,3/1 )  areas. 

487  Chert,  fine  grained,  brown(7.5YR,5/2) 

488  Chert,  fine  grained,  light  gray(5Y,7/1)  with  white 
(5Y.8/2)  mottling  and  banding. 


489  Chert,  fine  grained,  light  gray(5Y,7/1)  with  white 
(10YR.8/2)  mottling  and  banding. 

490  Chert,  fine  grained,  light  brown-gray(2.5Y,6/2)  with 
yellow-red(5YR  ,4/6 )  mottling  and  bands. 
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4 y 1  Chert,  fine  grained,  dark  gray(7 .5YR,4/0)  with  black 
(7.5YR.2/0)  bands  and  mottling. 

492  Chert,  fine  grained,  dark  gray (2 .5YR,4/0) . 

493  Chert,  fine  grained,  olive  gray(5Y ,5/2) . 

494  Chert,  fine  grained,  red-brown(2.5YR,4/4)  with  white 
(2.5Y.8/0). 

495  Chert,  fine  grained,  light  red (2 ,5YR,6/6) . 

496  Chert,  fine  grained,  strong  brown(7 .5YR,5/6)  with  black 
mottling. 

497  Chert,  fine  grained,  light  brown-gray (2. 5Y, 6/2)  with 
black  and  yellow-red(5YR ,5/8)  mottling. 

498  Chert,  fine  grained,  dark  yellow-brown(10YR,4/6) . 

499  Chert,  fine  grained,  very  dark  gray( 10YR ,3/1 ) • 

500  Chert,  fine  grained,  white(5Y, 8/2) . 

501  Chert,  pale  red(10R,6/3)  with  dusky  red(10R,3/2) 
mottling. 

502  Chert,  fine  grained,  weak  red(2.5YR,5/2)  with  light- 
brown  red(2.5YR,6/4) . 

503  Chert,  fine  grained,  light  gray(2.5Y,6/0)  with  black 
mottling. 

504  Chert,  fine  grained,  weak  red(1QR,4/4)  with  dusky 
red(10R,3/3)  areas. 

505  Chert,  fine  grained,  dark  gray (2.5YR ,4/0)  with  black 
areas. 

506  Chert,  fine  grained,  yellow-red(5YR,5/8)  with  light 
gray(5YR,7/1 ) ,  and,  red-yeilow(5YR,6/8) ,  areas,  and 
red ( 10R.5/8) ,  white(5Y,8/ 1 )  and  dark  gray(7.5YR,4/0) 
bands. 

507  Chert,  fine  grained,  dark  red-gray(5YR,4/2)  with  light 
gray(7 .5YR  ,7/0  )  mottling,  very  dark  gr ay(7 .5YR  ,3/0) 
and  very  pale  brown( 10YR,8/3)  areas. 

508  Chert,  fine  grained,  fossilferous,  dusky  red(10R3/3) 
with  light  red(10R,6/8)  mottling  and  banding. 

509  Chert,  fine  grained,  light  gr ay( 2 .5Y ,6/0 )  with  yellow 
(10YR.7/6),  white(10YR,8/1) ,  and  dark  gray( 10YR,4/ 1 ) 
mottling. 
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Chert,  fine  grained,  white( 10YR,8/ 1 )  with  red-yellow 
(5YR.7/6),  white( 10YR ,8/1 ) ,  and  dark  gray( 1 OYR ,4/1 ) 
mottling. 


Chert,  fine  grained,  very  dark  brown( 10YR.2/2)  with 
dark  brown((7.5YR,3/4)  and  white  inclusions. 


Chert,  fine  grained,  fossiliferous,  dark  gray(7.5YR,4/0) . 


Chert,  fine  grained,  fossiliferous,  yellow( 10YR.7/6) . 


Chert,  fine  grained,  light  brown  to  light  pink-gray(7.5YR, 
6/2-6/4)  with  red-yellow(5YR ,6/8)  areas  and  black  mottling. 


Chert,  fine  grained,  pale  red(10R,6/3)  with  dusky  red(10R, 
3/3)  bands  and  areas,  dark  gray(2.5YR ,4/0)  and  light 
yellow-brown(2.5Y,6/4)  areas. 


Chert,  fine  grained,  gr ay-brown (2 .5Y ,5/2)  with  dark  olive- 
gray(5Y,3/2)  and  red-yellow(7 .5YR.6/8)  areas. 


Chert,  fine  grained,  pink-gr ay( 5YR ,6/2 )  with  red-brown 
(5YR.4/4)  bands  and  black  areas. 


Chert,  fine  grained,  light  gr ay(2 .5YR ,6/1 )  with  red-yellow 
(5YR.7/6),  and  red(10R,4/6)  bands,  dusky  red(10R,3//4) 
mottling  and  banding. 


Chert,  fine  grained,  light  olive-brown(2.5Y,5/4)  with 
silioious  white( 10YR.8/0)  inclusions. 


Chert,  fine  grained,  white  with  gray ( 10YR.6/ 1 )  mottling. 


Chert,  fine  grained,  dark  red-brown (5YR ,3/4 )  with  brown- 
yellow( 10YR.6/8)  and  brown(7.5YR,5/4)  banding  and  black 
mottling. 


Chert,  fine  grained,  dark  red(10R,3/6)  with  brown-yellow 
( 1 OYR ,6/6 )  mottling. 


Chert,  grainy,  gray-brown(2 .5Y,5/2)  with  dark  gray  areas. 


Chert,  fine  grained,  red-gray(5YR ,5/2 )  with  very  dark  gray 
(7.5YR.3/0)  banding  and  patina. 


Chert,  fine  grained,  fossiliferous,  dark  gray(5Y ,4/1 ) . 


Chert,  porous,  dark  gray (7 .5YR,4/0) . 


Chert,  fine  grained,  dark  brown(7 .5YR , 3/2 )  with  black  bands 


Chert,  fine  grained,  dark  yellow-brown( 10YR.4/6)  with  red 
( 10R  ,4/6)  banding. 


Chert,  fine  grained,  gray-brown( 10YR.5/2) . 


530  Chert,  porous,  white(2.5Y,8/2) . 

531  Chert,  fine  grained,  very  dark  gray (2. 5Y, 3/0)  with  gray 
(2.5Y,  5/0)  and  porous  brown  mottling  and  white  inclusions. 

532  Chert,  fine  grained,  dark  yellow-brown  (10YR,  3/ 4 )  with  small 
faint  yellow  bands. 

533  Chert,  grainy,  dark  yellow-brown( 10YR,4/6) . 

534  Chert,  fine  grained,  pale  brown( 10YR  ,6/3) . 

535  Chert,  fine  grained,  dark  yellow-brown( 10YR.4/4  to  3/4) 
with  red(2.5YR,5/8)  and  dark  gray  areas. 

536  Chert,  fine  grained,  fossiliferous ,  dusky  red (2.5YR,3/2) . 

537  Chert,  fine  grained,  fossiliferous,  dark  gray-brown(2.5Y, 

4/2)  with  pale  red (2.5YR.6/2)  and  black  areas. 

538  Chert,  fine  grained,  fissury,  dark  gray(10YR,4/1 )  with 
brown(7.5YR,5/4)  banding  and  patina,  and  black  mottling. 

540  Chert,  fine  grained,  pale  brown(10YR,6/3)  with  yellow- 
brown( 10YR.5/6)  and  white( 10YR,8/2)  mottling,  and  very 
dark  gray(7 .5YR , 3/0)  areas. 

541  Chert,  fine  grained,  pale  red(10R,6/4)  with  red-gray( 10R, 
6/1),  weak  red(10R,4/3)  and  light  red(10R,6/8)  banding. 

542  Chert, fine  grained,  light  gray( 10YR.7/2)  with  pink-gray 
( 5YR ,7/2)  and  light  red(2.5YR,6/6)  banding. 

543  Chert,  fine  grained,  weak  red (2 .5YR ,5/2)  with  dark  gray(10YR, 
4/1)  and  light  gr ay-brown ( 10YR, 6/2)  areas,  and  yellow-brown 

( 10YR,6/6)  banding. 

544  Chert,  grainy,  olive-brown(2.5Y,4/4)  with  black  and  pale 
yellow  areas. 

545  Chert, fine  grained,  dark  red-brown(2.5YR,3/4)  with  black 
mottling. 

546  Chert,  fine  grained,  dark  red-brown(5YR,3/3)  with  gray 
(2.5YR.6/0)  mottling. 

547  Chert,  fine  grained,  pink(7.5YR,7/4) . 

548  Chert,  fine  grained,  dark  red-brown(5YR,3/3) • 

549  Chert,  porous,  black(5 YR ,2 .5/ 1 )  with  dusky  red(10R,3/4) 
and  pale  yellow  dolites. 


550  Chert,  fine  grained,  very  dusky  red(10R,2.5/2)  with  gray 
(2.5YR.5/0)  mottling  and  pale  red(2.5YR ,6/2)  areas,  and 
white  to  pale  yellow  inclusions. 

551  Chert,  fine  grained,  pale  red(2.5YR,6/2)  with  light  gray 
(10YR,6/0)  and  dark  gray  banding. 

552  Chert,  fine  grained,  dark  gray( 10YR ,4/1 )  with  dark  red 
(10R,3/6)  areas. 

553  Chert,  fine  grained,  fossiliferous,  black(7 .5YR,2/0) . 

554  Chert,  fine  grained,  fossiliferous,  light  olive-gray 
(5Y.6/2). 

555  Chert,  fine  grained,  dark  gray(7 .5YR,4/0)  with  gray(7.5YR, 
5/0)  mottling  and  red(10R,4/8)  areas. 

556  Chert,  fine  grained,  dusky  red (2 .5YR ,3/2) . 

557  Chert,  fine  grained,  very  dusky  red(2.5YR,2.5/2)  with  very 
dark  gray(2.5YR,3/0)  bands. 

558  Chert,  fine  grained,  strong  brown(7 .5YR ,5/8)  with  pale 
yellow(5Y,8/4)  bands. 

559  Chert,  fine  grained,  dark  gray ( 10YR , 4/1 ) . 

560  Chert,  fine  grained,  fissury,  very  dark  gray (2.5YR.3/0) 
with  light  gray( 10YR.7/1 )  mottling  and  pale  yellow  areas. 

561  Chert,  fine  grained,  dusky  red(10R,3/3)  with  red-black 
( 1 0R ,2 .5/ 1 ) ,  pale  red( 10R.6/3) ,  and  small  black  areas. 

562  Chert,  fine  grained,  white( 10YR,8/2)  with  yellow-brown 
(10YR.5/4)  and,  light  brown-gray( 10YR ,6/2)  and  strong 
brown(7.5YR,5/8)  mottling. 

563  Chert,  fine  grained,  pale  red(10R,6/3)  with  light  gray 
(10YR.7/1)  bands  and  dark  gray (5YR,4/ 1 )  areas. 

564  Chert,  fine  grained,  dark  gr ay( 10YR  ,4/1 )  with  pale  red 
(10R,6/3),  very  dark  gray (7 .5YR.3/0) ,  and  pale  yellow, 
with  yellow-brown ( 10YR ,6/8)  bands. 

565  Chert,  grainy,  brown-yellow(10YR,6/6) . 

567  Chert,  medium  grained,  gray-brown ( 10YR  ,5/2 )  with  dark 
gray( 10YR,4/ 1 )  and  dark  red-brown(2.5YR,2.5/4)  bands, 
and  white  areas. 

568  Chert,  fine  grained,  olive-brown(2.5Y,4/4)  with  dark 
red(10R,3/6)  mottling. 


569  Chert,  grainy,  light  gray  to  white(1QYR,8/2  to  7/2)  with 
dark  red(10R,J/6)  and  brown-yellow( 10YR ,6/6)  areas,  and 
black  mottling. 

570  Chert,  fine  grained,  dark  gray C 5 YR , t)/  1 )  with  brown- 
yellow( 10YR ,6/8)  and  pale  yellow  to  very  pale  brown 
mottling. 

571  Chert,  fine  grained,  dark  red-gray (5YR, 4/2)  with  very 
dark  gray(2 .5YR ,3/0 )  mottling  and  banding,  and  strong 
brown(7 .5YR,4/6)  areas. 

572  Chert,  fine  grained,  dark  red-brown(5YR,3/2)  with  very 
dark  gray(2.5YR,3/0)  banding  and  very  dark  gray(5YR ,3/1 ) 
areas. 

57 3  Chert,  grainy,  dark  red(10R,3/6)  with  gray  inclusions 
and  mottling. 

574  Chert,  fine  grained,  white(  10YR,8/  1 )  with  grayOOYR, 

6/1)  mottling  and  dark  red(10R,3/6)  banding. 

575  Chert,  fine  grained,  white( 10YR,8/ 1 )  with  pale  red 
(2.5YR.6/2)  and,  dark  red-gr ay( 10R ,3/1 )  banding. 

576  Chert,  fine  grained,  brown( 10YR,5/3)  with  yellow 
(10YR.7/6)  mottling  and  gray( 10YR ,6/1 )  banding. 

577  Chert,  fine  grained,  weak  red(10R,4/2)  to  dusky  red 
( 1 0R  ,3/4 ) . 

578  Chert,  fine  grained,  porous,  very  dark  gray(7.5YR,3/0) 
with  black  banding  and  white  areas. 

579  Chert,  fine  grained,  pale  brown( 10YR.6/3)  with  strong 
brown(7.5YR,5/6)  patina. 

580  Chert,  fine  grained,  weak  red ( 10R.5/3) . 

581  Chert,  fine  grained,  pink-gray(7.5YR,7/2)  with  black 
mottling. 

582  Chert,  fine  grained,  very  pale  brown( 10YR,8/4)  with 
red-brown(2.5YR,4/4) ,  and  red-brown(2.5YR,4/4  to  5/4) 
and  light  red-brown(2.5YR,6/4)  mottling. 

58j  Chert,  fine  grained,  gray( 10YR  ,6/1 )  with  white( 10YR ,8/1 ) 
yellow( 10YR.8/6)  and  yellow-brown( 10YR.5/6)  inclusions. 

584  Chert,  fine  grained,  dark  red(10R,3/6)  with  yellow-red 
(5YR,5/6  to  5/8),  pale  brown( 10YR,6/3) ,  and  light 
brown(7.5YR,6/4)  areas. 

585  Chert,  fine  grained,  gray  to  dark  red-gray(5YR,4/2  to  5/1). 


586  Chert,  fine  grained,  very  dark  gray (7 .5YR.3/0)  with  gray 
(2.5YR.6/0). 

587  Chert,  fine  grained,  dark  gray(2.5YR,4/0)  with  dark  red 
(10R.3/6)  lines. 

588  Chert,  grainy,  gray(5YR,5/1)  with  red-yellow(5YR,6/6) 
lines  and  areas. 

589  Chert,  medium  grained,  light  red-brown(2.5YR,6/4)  with 
very  pale  yellow( 10YR ,8/4 )  mottling  and  dark  gray(2.5YR, 
4/1)  banding  and  mottling. 

590  Chert,  fine  grained,  gray ( 10YR ,5/ 1 )  with  red(10R,4/6)  and 
dark  gr ay(2 .5YR , 4/0 )  mottling,  with  pink( 5YR ,8/4 )  and 
white(5YR,8/ 1 )  brecciated  inclusions. 

591  Chert,  grainy,  dark  red-gray( 10R.3/1 )  with  fine  grained 
bands. 

592  Chert,  fine  grained,  light  gray ( 10YR, 7/2)  to  very  pale 
brown( 10YR,7/3)  with  gr ay(7 .5YR ,5/0 )  mottling. 

593  Chert,  grainy,  black(7 .5YR,2/0) . 

594  Chert,  fine  grained,  white( 10YR ,8/1 )  to  light  gray(10YR, 
7/1)  with  very  pale  brown( 10YR,8/3)  inclusions. 


595  Chert,  grainy,  pink-gray(7 .5YR ,7/2) . 
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Chronology 

Source  Groups  of  Keystone  Sites  36  and  37  Obsidian 

Obsidian  Hydration  Dates,  Keystone  Sites  36  and  37 

Radiocarbon  Dates,  Keystone  Sites  36  and  37 

Radiocarbon  and  Obsidian  Hydration  Dates  from  other 
Sites  Southwestern  New  Mexico 


Omohlab 


1188  Smithfield  Street 

State  College,  Pa.  16801 

(814)237-8681 

February  3,  1984 

Invoice  No.  169  jj|] 

P.O.  No.  9140  HI 

SOURCE  AFFINITY  TEST 

ON  OBSIDIAN 

ARTIFACTS 

FROM  KEYSTONE  M 

Sample  No. 

k2o(%) 

Fe203T<%) 

CaO(%) 

Rio  Grande  Group  h;j 

169-36-002 

4.42 

1.20 

0.25 

11  is 

169-36-082 

4.34 

1.15 

0.30 

H  I 

169-36-132 

169-37-037 

4.26 

0.10 

0.82 

0.36 

(not  obsidian) 

169-37-215 

4.30 

0.82 

0.35 

I  Kt 

169-37-267 

4.35 

1.03 

0.22 

11 

169-37-296-1 

4.41 

1.03 

0.24 

ii  a 

169-37-366-1 

4.32 

0.83 

0.27 

i  n 

169-37-401 

4.27 

1.01 

0.28 

h  « 

169-37-541 

4.38 

1.19 

0.23 

11  '  50 

169-37-610 

169-37-693 

4.58 

0.17 

0.75 

0.32 

(not  obsidian)  M 

169-37-710 

4.39 

1.22 

0.22 

II  (unworked  pebble) 

169-37-712 

4.43 

1.14 

0.22 

11  II 

169-37-739 

4.24 

1.05 

0.26 

ii 

169-37-757 

4.04 

0.83 

0.29 

X 

169-37-791 

4.29 

1.14 

0.27 

11  33 

169-37-810 

4.21 

0.81 

0.31 

1 

1 

Cmohlab 

1 188  Smithfield  Street 
State  College,  Pa.  16801 
(814)237-8681 


SOURCE  AFFINITY  TEST  FOR  ARTIFACTS  FROM  KEYSTONE 


Sample  No. 

A1 

2°3 

Na2° 

k2o 

Fe2°3r 

CaO 

MgO 

Source  Affinity 

103-K36-1008 

4.47 

1.02 

0.20 

Group  2 

18  3-K36— 977 

4.06 

0.63 

0.30 

Group  6 

1Q3-K36— 980 

4.45 

1.32 

0.23 

Group  2 

183-K36-596 

0.24 

0.37 

not  a  glass 

183-K37-975 

4.25 

1.15 

0.20 

Group  2 

183-K37— 1258 

4.15 

0.77 

0.29 

Group  6 

183-K37-1807 

4.77 

0.76 

0.27 

Group  1 

1B3-K37-1796 

4.45 

1.21 

0.23 

Group  2 

183-K37-1795 

4.47 

1.11 

0.21 

Group  2 

183-K37-1808 

11 

.60 

4.18 

4.63 

0.75 

0.25 

0.06 

Group  6 

183-K37-1809 

12 

.01 

3.88 

4.85 

0.73 

0.28 

0.07 

Group  6 

183-K37— 1793 

3.82 

0.60 

0.30 

Group  6 

183-K37-1792 

4.11 

1.02 

0.67 

Group  3 

183-K37-2119 

1.1 

.54 

4.39 

1.09 

0.19 

0.05 

Group  2 

183-K37-977 

4.06 

0.63 

0.30 

Group  6 

183-K37-1573 

0.96 

0.25 

0.05 

Group  2 

183-K37— 2090 

4.45 

0.76 

0.27 

Group  1 

1G3-K37-1882 

4.44 

1.03 

0.22 

Group  2 

183-K37-1254 

4.63 

0.86 

0.34 

Group  1 

183-K37-1123 

4.54 

0.80 

0.35 

Group  1 

May  1,  1984 
Invoice  No.  183 


J&rfeph  W.  Michels,  Ph.D. 
Consulting  Archaeometrlst 
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Results  of  Obsidian  Hydration  Analysis 


BP 


Keystone 

Site  36 

.."■i 

*  I 

Source 

■M 

* 

Sample 

Group 

Rim  (u) 

SDEV(+/-) 

Date 

95$  Conf.  Int. 

;t 

0002 

II 

2.13 

.06  AD  679  +/-75 

AD  529-829 

1 

t 

1008 

II 

2.13 

.06 

679  +/-75 

AD  529-829 

0082 

II 

2.10 

.07 

715  +/-86 

AD  543-887 

*!♦ 

r ' 

0980 

II 

2.11 

.03 

703  +/-37 

AD  629-777 

£ 

Keystone 

Site  37 

I 

,*■ 

1796 

II 

1.90 

.07  AD 

1015  +/-73 

AD  869-1161 

•  Vi 

,*£/ 

■»  V 

.V 

0541 

II 

1  .89 

.04 

1025  +/-41 

AD  943-1107 

«$• 

1  2119 

II 

1.83 

.03 

1085  +/-29 

AD  1027-1143 

* 

2090 

II 

2.73 

.03 

1139  +/.18 

AD  1103-1175 

1123 

I 

2.69 

.03 

1164  +/-19 

AD  1126-1202 

*jS 

K 

1795 

II 

1 .73 

.06 

1181  +/-57 

AD  1067-1295 

fv 

k 

0267 

II 

1.71 

.03 

1199  +/-27 

AD  1145-1253 

ft: 

1254 

I 

2.63 

.05 

1200  +/-30 

AD  1140-1260 

Ji- 

■  s 

1  1807 

I 

2.60 

.04 

1218  +/-24 

AD  1170-1266 

*  i' 

;  0712 

II 

1  .69 

.05 

1218  +/-46 

AD  1126-1310 

r,  ■ 

'•*{ 

1573 

II 

1.68 

.04 

1227  +/-37 

AD  1153-1301 

£ 

V 

0975 

II 

1 .66 

.06 

1245  +/-55 

AD  1135-1355 

0401 

II 

1.63 

.06 

1271  +/-53 

AD  1165-1377 

& 

1882 

II 

1  .56 

.04 

1331  +/-34 

AD  1263-1399 

H 

1  0296 

II 

1.56 

.05 

1331  +/-42 

AD  1247-1415 

0791 

II 

1  .51 

.07 

1372  +/-58 

AD  1256-1488 

| 

0739 

11 

1.51 

.05 

1372  +/-41 

AD  1290-1454 

0977 

VI 

2.22 

.05 

1382  +/-17 

AD  1348-1416 

»•< 

1258 

VI 

1.90 

.06 

1467  +/-33 

AD  1401-1533  ' 

& 

<V 

v;; 

1793 

VI 

1 .94 

.06 

1445  +/-33 

AD  1379-1511 

V 

4 

1808 

VI 

1.90 

•  03 

1467  +/-16 

AD  1435-1499 

1  1809 

VI 

1  .92 

.04 

1456  +/-22 

AD  1412-1500 

•i« 

g 


I 


$ 

$ 

K' 


Provenience  and  Context  of  Obsidian  Hydration  Samples 


Site 

Sample 

Artifact 

Associations' 

No. 

No. 

Unit 

Level 

Type 

or  Remarks 

36 

596 

1 5N36W 

1 

Flake 

Assoc.  Fea.  3 

36 

977 

8N0E 

1 

Flake,  util. 

4  m  NE  of  Fea.  4 

36 

980 

40N0E 

1 

Flake 

36 

1008 

12N22W 

2 

Flake 

37 

267 

25N20W 

surface 

Flake 

Adjacent  to 

Fea.  51 

37 

296 

2S42W 

surface 

Flake 

37 

401 

33N45W 

surface 

Pebble  Core 

Adjacent  to  Fea. 
44,  67 

37 

541 

31S19W 

surface 

Flake 

37 

712 

22S19.5W 

surface 

Scraper 

3  m  south  of 

Fea.  20 

37 

791 

27N3E 

surface 

Flake 

37 

975 

10S20W 

surface 

Scraper 

Assoc.  Fea.  1 

37 

977 

1 0S20W 

1 

Flake 

Assoc.  Fea.  1 

37 

1123 

10S20W 

1 

Flake 

Assoc .  Fea.  1 

37 

1254 

13N32W 

surface 

Flake 

4  m  south  of 

Fea.  29 

37 

1258 

0N40W 

surface 

Pebble  Core 

5  m  south  of 

Fea.  54,  60 

37 

1573 

20S24W 

2 

Flake 

Assoc.  Fea.  21 

37 

1793 

17N29W 

1 

Flake 

Fea.  29 

37 

1795 

10N44W 

1 

Pebble  Core 

A3soc.  Fea.  15 

37 

1796 

10N44W 

1 

Pebble  Core 

Assoc.  Fea.  15 

37 

1807 

0N1W 

surface 

Flake 

1  m  north  of 

Fea.  37 

37 

1808 

12N28W 

2 

Flake 

in  dense  scatter 
SE  of  Fea.  29 

37 

1809 

15N53W 

surface 

Flake 

4  m  south  of 

Fea.  39 

37 

1882 

60S6E 

1 

Pebble  Core 

37 

2090 

38S18W 

4 

Pebble  Core 

Assoc.  Fea.  26 

37 

2119 

10S14W 

1 

Flake 

Assoc.  Fea.  36 

37 

739 

33S12W 

surface 

Flake 

5  m  SW  of  Fea. 

14,  18 


' 


1 

i 

f 


Radiocarbon  Dates 


i 


Keystone  Site  36 


i 

95%  Confidence  Interval  I 


Feature 


for  Tree-Ring  Calibration 


Sample  Association^ 


0680 

10 

(LFCR) 

1019 

17 

(SFCR) 

0981 

18 

(SFCR) 

0978 

14 

(SFCR) 

0461 

7 

(LFCR) 

1237 

3 

(LFCR) 

1591 

21 

(SFCR) 

1789 

34 

(LFCR) 

1812 

22 

(SFCR) 

3544 

40 

(Pitstr) 

3745 

35 

(Pitstr) 

1797 

29 

(Pitstr) 

1785 

25 

(SFCR) 

1802 

29 

(Pitstr) 

1803 

29 

(Pitstr) 

o 

i 

■Cr 

Adjusted 

2660 

+/- 

80 

BP 

2110 

+/- 

80 

BP 

2320 

+/- 

140 

BP 

2240 

+/- 

•200 

BP 

1740 

+/- 

100 

BP 

Keystone 

Site  37 

3410 

+/- 

160 

BP 

2890 

+/- 

•90 

BP 

2780 

+/- 

50 

BP 

2170 

+/- 

■  100 

BP 

1570 

+/- 

80 

BP 

1050 

+/- 

■90 

BP 

860 

+/- 

130 

BP 

760 

+/- 

■150 

BP 

740 

+/- 

90 

BP 

560 

+/- 

•100 

BP 

(Klein,  et  al  1982) 

1045-600  BC 
525-15  BC 
785-35  BC 
780  BC-AD  190 
AD  40-550 


2125-1420 

BC 

1375-825 

BC 

1210-805 

BC 

595-155 

BC 

AD 

235-615 

AD 

780-1210 

AD 

895-1340 

AD 

1025-1410 

AD 

1C70-1390 

AD 

1260-1485 

«  LFCR  Large  Fire-Cracked  Rock  Feature 
SFCR  Snail  Fire-Cracked  Rock  Feature 
Pitstr  Pitstructure 


Provenience  of  Radiocarbon  Samples 


Site 

No. 

Sample 

No. 

Unit 

Depth  or 
Level 

Extended 

Counts 

Associations  and 
Contexts 

36 

461 

20S14E 

1A 

+ 

Fea.  7,  depth  20  - 
30  cm  BSD  w eight = 

1 .7  grams 

36 

680 

42S0E 

1C 

Fea.  10,  in  ash 
cone.,  35-47  cm 

BSD  8.5  grams 

36 

978 

2S22W 

3 

+ 

Fea.  14,  20-30  cm 
BSD  1 . 1  grams 

36 

981 

1S26W 

5 

+ 

Fea.  18,  main 
cone . ,  4?  cm 

BSD  3*9  grams 

36 

1019 

32N2E 

2A 

Fea.  17,  25-30 
cm  BSD  5.6  grams 

37 

1237 

32N8E 

2 

♦ 

Fea.  3,  30  cm  BSD 
Within  FCR  scatter 
1  .2  gram3 

37 

1591 

20S24W 

3 

Fea.  21 ,  base  of 
Fea.  ,  20  cm  BSD 

7.4  grams 

37 

1785 

2N8E 

2,3 

+ 

Fea.  25,  25-36  cm 
BSD  in  undisturbed 
ashy  layer,  4.2 
grams 

37 

1789 

18S12E 

2-4 

Fea.  34,  dense 
cone.,  30-53  cm 
BSD,  19.6  grams 

37 

1797 

17N33W 

62  cm 

+ 

Fea.  29,  62  cm 

BSD  in  fill  2  cm 
above  floor,  2.7 
grams 

37 

1802 

17N33W 

55  cm 

+ 

Fea.  29,  55  cm 

BSD  in  fill  3  cm 
above  floor 
(sloping)  3.9 
grams 

Provenience  of  Radiocarbon  Samples  -  Continued 


Site 

No. 

Sample 

No. 

Unit 

Depth  or 
Level 

Extended 

Counts 

Associations  and 
Contexts 

37 

1803 

17N33W 

52  cm 

+ 

Fea.  29,  51  cm 

BSD  in  fill  3  cm 
above  floor 
(sloping),  7.9 
grams 

37 

1812 

4S29W 

82  cm 

Fea.  22,  large 
solid  sample  in 
base  of  fea.  11.1 
grams 

37 

35  4  4 

Fea.  40 

+ 

Fea.  40,  fill 
stratum  3,  2-3  cm 
above  floor,  2.7 
grams 

37 

3745 

Fea.  35 

40  cm 

Fea.  35,  on  floor 
in  slight  de¬ 
pression,  4.3 
grams 

Analysis  of  Radiocarbon  and  Obsidian  Hydration  Dates 
from  Other  Sites  in  Southwestern  New  Mexico 


Grants  Prison  Sites ,  Valencia  County ,  Central  New  Mexico 
NMSU  1341  (Batcho  1984a:21-22) 


Radiocarbon  Dates 

1650  +/-70  BP 
1740  +/-160  BP 
1610  +/-90  BP 


95%  Confidence 
Interval 

AD  160-440 
110  BC-AD  530 
AD  160-520 


Average  Date  (Long  and  Rippeteau  1974  Method):  AD  303  +/-52  years 
Tree-Ring  calibrated  average  dates,  95  confidence  interval: 

AD  230-570  (Klein  et  al.  1982) 


Obsidian  Dates 

95%  Confidence  Interval 

AD 

212 

+/-51 

AD 

110-314 

AD 

233 

+/-73 

AD 

89-377 

AD 

261 

+/-64 

AD 

133-389 

AD 

338 

+/  -55 

AD 

228-448 

AD 

379 

+/-34 

AD 

311-447 

AD 

427 

+/-54 

AD 

319-535 

AD 

453 

+/-46 

AD 

361-545 

AD 

467 

+/-47 

AD 

373-561 

AD 

506 

+/-66 

AD 

374-638 

AD 

506 

+/-39 

AD 

428-584 

AD 

519 

+/-46 

AD 

427-611 

AD 

545 

+/-65 

AD 

415-675 

AD 

780 

+/-60 

AD 

660-900 

Sites  FA  20  (NMSU  1386)  and  FA  24  (NMSU  1393) , 
Dona  Ana  County ,  New  Mexico 


95% 

Confidence 

Site 

Radiocarbon 

Dates 

Interval 

FA 

20 

550  +/-50 

BP 

AD 

1300-1500 

FA 

20 

690  +/-40 

BP 

AD 

1 180-1340 

FA 

20 

590  +/-50 

BP 

AD 

1260-1460 

FA 

24 

1000  +/-50 

BP 

AD 

850-1050 

FA 

24 

870  +/-50 

BP 

AD 

980-1180 

FA 

24 

590  +/-60 

BP" 

AD 

1240-1480" 

FA 

24 

570  +/-50 

BP" 

AD 

1280-1480" 

FA 

24 

530  +/-50 

BP" 

AD 

1320-1520" 

FA 

24 

200  +/-110  BP 

AD 

1530-1970 

"Determined  to  be  most  accurate  (David  Batcho,  personal  comm.) 


Obsidian  Hydration  Dates 


Source 

95? 

Confidence 

Site 

Group 

Rim(u) 

SDEV (+/- ) 

Date 

Interval 

FA  20 

1  .53 

.07 

AD 

327 

+/-61 

AD 

1205-1449 

FA  24 

1 .54 

.05 

AD 

1318 

+/-44 

AD 

1230-1406 

FA  24 

1  .52 

.04 

AD 

1336 

+/-35 

AD 

1266-1406 

FA  24 

1.51 

.07 

AD 

1344 

+/-61 

AD 

1222-1466 

FA  24 

1  .51 

.08 

AD 

1344 

+/-70 

AD 

1204-1484 

FA  24 

1.51 

.06 

AD 

1344 

+/-52 

AD 

1240-1488 

FA  24 

1  .46 

.0  3 

AD 

1386 

+/- 25 

AD 

1336-1436 

Pena  Blanca  Rock  Shelter ,  Dona  Ana  County,  New  Mexico 
(Steadman  Uphara,  Personal  Communication,  12/ 5/84) 


Obsidian  Hydration  Dates 


Source 

Group 

Rim  (u) 

SDEV (+/-) 

Date 

95?  Confidence 
Interval 

II 

1  .76 

.07 

AD 

963  +/-83 

AD  797-1129 

II 

1 .72 

.05 

AD 

1009  <7-57 

AD  895-1123 

II 

1  .61 

.07 

AD 

1130  +/-76 

AD  978-1282 

II 

1.59 

.06 

AD 

1151  +/_64 

AD  1023-1279 

II 

1  .49 

.09 

AD 

1253  +/-92 

AD  1069-1437 

Radiocarbon  Dates 

95?  Confidence 

Site 

Sample 

Radiocarbon 

Dates 

Interval 

Pena 

Blanca 

21 

630  +/-  50 

BP 

AD 

1230-1430 

Pefia 

Bla nca 

46 

520  +/-  60 

BP 

AD 

1300-1540 

Pena 

Blanca 

30 

800  +/-  70 

BP 

AD 

1010-1290 

PeRa 

Blanca 

45 

800  +/-  50 

BP 

AD 

1060-1260 

Meyer  Range  Pithouse  Village ,  Fort  Bli33 
(Vernon  Scarborough,  personal  communication) 

Archeomagnetic  Dates 


Provenience 


Pithouse  It  1 


Pithouse  If  2 


Pithouse  If  3 
Piehouse  If  *1 


Source 

Group 


AD  1160-1300 
AD  1150-1235 
AD  1175-1225 
AD  1175-1200 


Obsidian  Hydration  Dates 

95%  Confidence 

SDEV(+/-)  Date  Interval 


